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Powerful 



68000-Powered 

Once again you get a big stride forward with Cromemco. 

This time it’s our new DPU Dual Processor Unit. It gives 
enormous power to Cromemco computer systems such as 
our System One shown here. 

Compares with mainframes 

With the new DPU you get the almost unbelievably 
powerful 68000 processor and its 32-bit data-handling 
capabilities combined with its 16 Megabyte address space. 

In other words with the System One/DPU combination 
you get a small machine that’s the equal of superminis and 
mainframes in some areas. 

8-Bit and 68000 software 

The dual part of the DPU refers to its on-board Z-80A 
processor. With this you have access to existing CP/M* 
software. 


for tomorrow 

But besides being compatible with this wealth of existing 
8-bit software, the System One/DPU has available a whole 
family of new 6800G system software. This includes a wide 
range of high-level software such as our 68000 Assembler, 
FORTRAN 77, Pascal, BASIC, COBOL, and C. 

Beyond all this there’s a version for the 68000 of our 
widely admired CROMIXf Operating System, Its like 
UNIXt but has even more features and gives multi-tasking 
and multi-user capability. In fact, one or more users can run 
on the Z-80A processor while others are running on the 
68000. Switching between the Z-80A and 68000 is auto¬ 
matically controlled. 

The System One itself is a bus-oriented machine that has 
options for color graphics, for 390K or 780K of floppy 
storage, a 5 MB hard disk option, communications capabil¬ 
ity, and multi-processor capability using our I/O processor 
card. 




Powerful new micro. 
Powerful software. 



Highly expandable 

With the System Gne/DPU combination, you get 
tremendous expandability. Right now you can have up to 2 
MB of RAM storage. You get this with our new Memory 
Storage cards and our Memory Controller. The Controller 
fully supports the 16 MB storage space of the 68000, allow¬ 
ing you vast future expansion capability. 

Further, the memory has built-in error detection and 
correction, a feature normally found only in much more 
costly systems. 

Present customers can field-upgrade their Cromemco 
systems to use the DPU and still be able to run their present 
software using the Z-80A on the DPU, It's one more 


instance of Cromemco’s policy of providing obsolescence 
insurance for Cromemco users. 

Low priced 

With all this performance you might not be ready for the 
low price we’re talking about. With 256K of RAM and 780K 
of floppy storage, the price of the System One/DPU is only 
$5495. That's hard to beat. 

So contact your rep now. Hell fill you in on the many 
more features that this outstanding and powerful machine 
offers. 

*CP/M is a trademark of Digital Research 
TCROMIX is a trademark of Cromemco, Inc. 
tUNIX t* a trademark of Bell Telephone Laboratories. 
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lat Cromemco computer 
capability can do for you 


U-Sl 


The above diagram shows in a func¬ 
tional way one of the most complete 
lines of computer cards in the industry. 

Look it over carefully. It could be well 
worth your while. 

These are all cards that plug into our 
5-100 bus microcomputers. 

You can also assemble them into a 
custom system in convenient Cromemco 
card cages. 

MULTIPROCESSING AND 
INTELLIGENT I/O 

The range of capabil ities and versatility 
you can draw upon is enormous. 

In processors, for example, you have a 
choice of CPU's including our extremely 
useful new I/O Processor. This can be 
used as a satellite processor to do off-line 
processing, multi-processing, and to form 
intelligent I/O. It opens the door to a 
whofe new group of applications and 
tasks. Ask us about it. 

HIGH RESOLUTION 
COLOR GRAPHICS 

Again, you can have beautiful high- 
resolution color graphics with our color 
graphics interface. You can select from 
over 4000 colors and have a picture with 
a resolution at least equal to quality 
broadcast-TV pictures, 

a 


I 

You have an unprecedented selection 
of memory including our unusual 48K 
and 16K twoport RAMs which allow 
high-speed color graphics. 

LOTS OF STORAGE 

These days you often want lots of disk 
storage. So you can select from our disk 
controller card which will operate our 5" 
and 8" floppy disk drives (up to 1.2 
megabytes). Or select our WD! interface 
to operate our 11-megabyte hard disk 
drives. 

POWERFUL SOFTWARE AND 
PERIPHERAL SUPPORT 

There's much more yet you can do 
with our cards. And, of course, there's an 
easy way to put them to work in our 8-, 
12-, and 21-slot card cages. Our PS8 
power supply makes it simple to get the 
system into operation. 

Finally, Cromemco offers you the 
strongest software support in the industry 

Cromemco 


with languages like FORTRAN, C, 
COBOL, ASSEMBLER, LISP, BASIC and 
others. There is also a wide choice from 
independent vendors. 

To top it all off, you can draw from a 
substantial array of peripherals: ter¬ 
minals, printers, color monitors and disk 
drives. 

There is even more capability than 
we're able to describe here, 

NOW AT HALL-MARK 
AND KIERULFF 

For your convenience Cromemco 
products are now available at Hall-Mark 
Electronics and Kierulff Electronics. Con¬ 
tact these national distributors for im¬ 
mediate product delivery. 

CROMEMCO COMPUTE R CARDS 
* PROCESSORS — 4 MHz Z-80 A CPU. single card 
computer, I/O processor * MEMORY — up to 64K 
including special 40Kand 16K two-port RAMS and 
our very well known 0YTESAVERS* wish PROM 
programming capability * HIGH RESOLUTION 
COLOR GRAPHICS — our SDI offers up to 754 x 
482 pixel resolution, ■ GENERAL PURPOSE IN¬ 
TERFACES —QUADART four-channel serial com¬ 
munications, TU-ART two-channel parallel and 
two-channel serial, 8PIO 8-port parallel. 4PIQ 
4-port isolated parallel, D+ ?A 7-channel O/A and 
A/O converter, printer Interface, floppy disk con¬ 
troller with RS-232 interface and system 
diagnostics, wire-wrap and exiender cards for your 
development work. 


t e d 
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The OEM's best choice for graphics 
is MicroAngelo™ the single board 
graphics display computer from 
SCION. Install MicroAngelo in your 
Multibus or 5-100 host and let this 
intelligent display processor bring 
your screen to life with full graphics 
and text. MicroAngelo features 512 
by 480 pixel graphics and 40 line by 
85 character text displays. 

Save development time and overhead with 
SCREEN WARE™, SCION’s high level display firmware 
language. SCREENWARE provides point, vector, region, 
circle, flood, crosshair, light pen interface, tracking 
cross, screen load and dump, split screen, macro, and 
full terminal emulation commands. Use MicroAngelo 
both as your main console and as your application 
software’s display screen, 

MicroAngelo’s on-board processor frees your host pro¬ 
cessor and bus to perform other tasks, while on-board 
memory and firmware reduce the size of your applica¬ 
tion programs. With our direct, easy interface to any 
high level language, you are no more than a simple sub¬ 


routine call away from MicroAngelo's 
powerful capabilities. Use one Micro¬ 
Angelo for monochrome graphics 
displays. And combine two or more 
MicroAngelos to create high resolu¬ 
tion color graphics. 

MicroAngelo is the OEM’s choice because 
it is a powerful self-contained graphics display 
computer that is easy to add to your host. A graphics 
display computer that is proven reliable in over 1000 
field installations. A graphics display computer that is so 
affordable you don’t have to design your own. 

Think SCION for your graphics display needs. 

Think MicroAngelo. Call us at (703) 476-6100. 

'OEM quantity 25 price !or Multibus orS'100‘board- 


if the image is important. 

12310 Pinecrest Rd./Reston, VA 22091 
(703) 476-6100 TWX: 710-833-0684 
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FILEFIX 


THE EASIEST WAY TO 
RECOVER LOST FILES 

FILEFIX UNDELETES files In your CP/M 
directory (data in the actual flies are 
not altered.) 

* With FILEFIX you may view your CP/M 
directory block allocation map. 

■ Display your files In short form - 
Including ERASED files. 

* Display your files fn long form with 
block and sector status. 

» Display your disk status completely. 

With FILEFIX Its easy to PROTECT a file 
and CLEAN erased flies or FORGE multi¬ 
ple user links to the same file. 

FI LEFIX is easy to use by both the novice 
and the experienced CP/M user. 
Your FILEFIX disk will not only allow you 
to recover ©rosed flies In the directory; 
several utilities are provided which allow 
you to SHOW textfiles one screenful at a 
time: ENCRYPT files with a one or two 
letter password; COPY files; RENAME 
flies; VERIFY files and more. 

FILEFIX Is $100. and works with CP/M 2.2 

CP/M is a lrademark of Digital Research 
FILER*™ is a trademark of Alan R Milter. PhD. 

SEE YOUR COMPUTER DEALER FOR MORE 
DETAILS, OR CALL DIRECT. 

SOFTI/MRE 

SOFTWARE 

DIGITAL /MARKETING 

DIGfML MARKETING * 1 



DIGITAL MARKETING CORPORATION 


2670 Cherry Lane • Walnut Creek, CA 94596 
{415)938-2960 * Telex 17-1952 (DIGMKTG WNCK) 


The Briefcase 
Computer Market 
Heats Up 


by Chris Morgan , Editor in Chief 


Last April I predicted that "within two years the market will be flooded with 
portable computers having built-in screens of every size and shape." My 
prediction is coming true sooner than 1 expected. Several machines on the 
market now feature flat-screen displays; the most heralded is the Compass 
computer from Grid Systems in Mountain View, California, The Compass has 
many fascinating features. At $8150, though, it's in the premium class. But 
some competitively priced machines have sprung up as well. This month I'll 
examine some of the new briefcase computers. 

Diverse in price, size, and quality, these new briefcase computers have at 
least one thing in common: they use a flat screen rather than a cathode-ray 
tube to display characters. Several technologies exist for building flat-screen 
displays, but the two that currently dominate the field are liquid-crystal 
displays (LCDs) and electroluminescent displays. (The Osborne 1 computer, 
though it qualifies as a portable computer because of its size, uses a conven¬ 
tional 5-inch CRT.) 

Liquid-crystal displays can be found in the IXO Telecomputing System 
(featured on the April 1982 BYTE cover); the Epson HX-2Q (April 1982 BYTE, 
page 104); the Toshiba T100 (May 1982 BYTE, page 109); the Panasonic 
Link—formerly known as the HHC (January 1981 BYTE, page 34); the Sharp- 
manufactured Radio Shack Pocket Computer (January 1981 BYTE, page 45); 
and several other models. The Grid Compass is currently the sole example of 
an electroluminescent-display computer. (The display is manufactured by 
Sharp in Japan.) 



Photo 1: Compass computer from Grid 
Systems. 



Photo 2: Teleram T-3000 . 
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Of course Percom diskette drives for the IBM Personal 
Computer fit right in. They fit right outside your Personal 
Computer, too. And they’re fully compatible, providing the 
same full double-density storage capacity. 

But just as important, Percom diskette drives also fit the 
same high standards set by IBM. 

At Percom we've been making disk storage systems 
since 1977. We build quality, high-performance disk drive 
systems. From proven design through quality inspections 
that include 100% two-day operational tests. And Percom 
dealer support ensures competent after-sale service. 

So expect more from Percom. You won't be 
disappointed. 

Percom disk drives for the IBM Personal Computer are 
available in 40-track single- and dual-head models, and 80- 
track single-head models. Call or visit your independent IBM 
Personal Computer dealer — and fit right in with Percom. 
For the names of dealers carrying Percom products for your 
Personal Computer call toll-free 1-800-527-1222. 

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 


11800 PAGE MILL HD • DALLAS. TX 75243 • (214) 340-7081 

IBM and IBM PERSONAL COMPUTER are Irademarks of International Business 
Machines, Inc. 

PERCOM is a trademark of Percom Data Company. Inc 


I PEflBDM I 

\ - - 

PERCOM DATA COMPANY. INC. 



Minimum system requirements are an IBM System 
Unit with 16 Kbytes of RAM and 5V* 1 Diskette Drive 
Adapter. Drive models supported depend on DOS 
used. An optional cable available from Percom is 
required for external (add-on) drives. 


Yes .. I d tike to know more about Percom diskette drives 
for my IBM Personal Computer. Rush me free literature. 
Send to: PERCOM DATA COMPANY. Inr- Dept 2-B01 
11220 Pagemill Road, Dallas, Texas 75243 


street 


city 


state 




zip phone number 

I intend to add a hard-disk system to my computer □ yes □ no, , ] 


MAIL TODAY! 
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company 
known for its 
state-ofthe-art 
hardware, 
now has 
software 
to match. 


:ori©ni6d version :Of t riown Fas<kl/Z^L___ 

cornpiibr fpr 2-80* based machines running the 
' Wmh ■ C P/M-MP/M 11* operatif 

mces the use of Pascal as a business pro¬ 
gramming language. It gives you greater precision, 
6fff6j#r|c£ arid flexibility. 

InterEdif" screen editor is designed so that 
novice computer-users can create, edit and save files 
with a minimum of keystrokes. I nterEd it features an 
automatic paragraph indent, making it extremely 
useful for intensive typing programs. 

InterProof"’ spelling checker and corrector is 
all-in-one utility. InterProof checks the words in a 
text file against its 14,000 literal word dictionary, 
automatically corrects the word spelling. 

InterComp” source compare utility eliminates 
time wasted reading and re-reading revisions. It’s 
ideal for word processing and programming 
applications. 

All Ithaca InterSystems software runs on any 
Ithaca computer system and on any 2-80 based 
machine running CP/M-MP/M. You’ll find that Ithaca’s 
service after the sale is just as advanced as hard¬ 
ware and software products. We believe in what we 
sell and support our products... after the sale. 

For more information on these new software 
products, just call 800-847-2088, 
or in New York State 607-257-0190. 

Get the facts about Pascal 
before you buy. Don't buy a Pascal 
compiler until you've read ‘The Facts 
About Pascal”. Call us for a free copy. 

A l !■ 



We think as fast as you do. 


Ithaca InterSystems, Inc. 

1650 Hanshaw Rd, P.O. Box 91 f Ithaca, N Y. 14850 
TWX 510-255-4346 

‘ Pascal/BZ, Pascal/Z, InterComp, InterProof and InterEdlt are trademarks of 
Ithaca InterSystems, Inc, 

®Z-8Q is a registered trademark of Zilog, Inc. 


•CP/M-MP/M is a registered trademark of Digital Research, inc. 



Fhoto 3: The T-3000's liquid-crystal display is the best around. 
The characters stand out dearly against a light, nonglare back¬ 
ground. 


Although electroluminescent displays offer a superior 
image, they consume a lot of power—so much that they 
cannot be battery operated as can LCDs. So the other¬ 
wise portable Compass computer has to be plugged into 
an AC receptacle. The Compass, however, offers com¬ 
pensations, such as a sophisticated custom operating 
system and a simplified set of “modeless" commands that 
let you, say, jump out of a word-processing program, do 
some calculations, and jump back in with a minimum of 
fuss. At present, the Compass is available to corporate 
customers only; the first delivery is scheduled for 
September. It will be available in quantity to consumers 
some time in 1983. 

A Good Portable Computer for Writers? 

I do a lot of writing in remote places, and Lve searched 
for a battery-operated computer that will let me use 
Wordstar, Magic Wand, or a similar word-processing 
program to write articles, edit them, and relay them back 
to the office via phone. None of the computers listed 
above, including the Compass, completely fits my needs. 
They don't accept commonly available software, or they 
are not truly portable. The Sony Typecorder doesn't 
make it, either. The Typecorder is a portable, dedicated 
word processor with a one-line LCD display. Unfor¬ 
tunately, its editing function controls are awkward to 
use, and only half a line of text can be displayed at once. 
The Typecorder falls just short of being a really useful 
product. A multiline display would help immeasurably. 
And that brings me to another new electronic aid for 
writers: Teleram's new T-3000. 

The Teleram T-3000 

The T-3000, which will probably sell for less than 
$3000, has all the right features. It's small in size and 



















Ithaca 525/3QQ 

A computer system so advanced, the technology you'll need later 

is already here. And waiting. 




The Ithaca 525/800 gives you the ability to address 
an almost unlimited number of applications in 
business, scientific, and educational environments. 

Its state-of-the-art hardware gives you a single or 
multi-user 8-bit system in one machine that handles 
5VV' or 8" floppy and hard disks. 

It has a processor that's 50% faster than conven¬ 
tional systems. A unique Cache CP/M* - MP/M- J 
system that’s typically 500% faster. That’s right, 

500%. And up to 1 Mbyte of memory. 

It has add-on capacity built-in now, ready to expand 
when you're ready. There are no hidden costs to pay 
for later. Everything you need comes with the 

® CP/M and MP/M Digital Research. Inc. 


Ithaca 525/800, In fact, it could be the only system 
you’ll ever need. 

It’s simply the finest price/performance Z-80" based 
system available. And it’s ‘ 
now, waiting for your call. 

800-847-2088 

In New York State 
(607) 257-0190 

1650 Hanshaw Road, P.O. Box 91 
Ithaca, NY 14850 
TWX: 510-255-4346 


Ithaca 



We think as fast as you do. 


$ Z-80 Zilog, Inc. 


Tl * Ithaca 525/800 Ithaca InterSystems, Inc. 



Editorial 


weight (13 by 9Y4 by 3 Vi inches, under 10 pounds); bat- 
tery powered with rechargeable batteries; it has an 
80-column by 4-line liquid-crystal display that tilts for 
better visibility; it has built-in bubble memory with up to 
256K bytes (the bubble memory emulates drive A in the 
CP/M environment, thus letting the user run CP/M pro¬ 
grams); 64K bytes of RAM; 4K bytes of ROM; a low- 
power version of the Z80 processor; standard keyboard 
with 16 function keys and a numeric keypad; and an RS- 
232C interface. An office module is also available from 
Teleram that lets you add a video monitor, up to four 
5 Y*-inch floppy-disk drives, printers, additional bubble 
memory, and other peripherals. 

Teleram, with headquarters in White Plains, New 
York, has been manufacturing portable computer ter¬ 
minals for reporters and writers for several years. On a 
recent trip to the TeSeram offices I auditioned a prototype 
of the T-3000. Its most striking feature is the liquid- 
crystal display. It's the best-quality LCD I've seen. 
Characters stand out in sharp relief against a light, matte- 
finish background. Readability is good even at 45 degrees 
off axis. But the screen flips up during use, so angles 
shouldn't be a problem. 

The keyboard layout is simple and logical, making it 
comfortable to use. And with an overlay, the 16 function 
keys could be used with word processors and the like. 


As of this writing, Teleram plans to offer a variety of 
software with the machine, including a word processor 
(Wordstar or equivalent), a spread-sheet program, and a 
BASIC package (to be determined). The LCD acts as a 
"window" onto a standard 80-character by 24-line screen. 
Separate window and cursor controls let you move 
around on the page. 

The T-3000 uses lead-acid batteries (the same tech¬ 
nology as car batteries) rather than the more common 
nickel-cadmium batteries, Lead-acid batteries cost much 
less, but cannot be allowed to discharge too far lest they 
lose their recharging efficiency. To prevent this, the 
T-3000 gives you two separate warnings when the bat¬ 
teries get low. If you still fail to turn the machine off, the 
computer then saves the current file and turns itself off. 
The batteries should last for a minimum of five hours be¬ 
tween charges, even longer when using a word processor 
because word processing does not unduly exercise the 
power-consuming bubble memories. 

So it is possible to create a relatively inexpensive com¬ 
puter with real word-processing capability. Teleram has 
done an excellent job with the T-3000. IT1 be using it over 
the coming months, and I expect to write an update later 
this year. By then there should be many more briefcase 
computers on the market from both Japanese and 
American manufacturers. 1 like the trend.* 


Compare our price and performance. 
Le Monitor is second to none! 
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A complete line of monitors with 
these outstanding features. 


•9” and 12” models 

• Green or white 
phosphor 

• rS0x24 character 
display 

• High resolution-800 
lines, non-glare CRT 

• 1 year warranty! 

Dealer inquiries 
Invited 
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MORROW DESIGNS 


Cost effective answers to 
floppy disk problems. 


DMA answers. Standard, 
accumulator transfer floppy 
disk controllers can stall your 
microcomputer system’s 
CPU for as long as 160 mil¬ 
liseconds. Just to access and 
transfer a sector of data to 
main memory. If CPU pro¬ 
cessing speed and system per¬ 
formance are critical, you need 
something better. That's 
where Morrow Designs’ new 
intelligent Disk Jockey DMA'" 
controller comes in. This new 
breed of perpherial handles 
both 5V4" and 8" drives and 
can read almost any format 
in existence. Speed? Your 
CPU runs at full tilt while the 
DMA controller seeks and 
gathers a sector of data. 

How? Information transfers 
to and from main memory 
occur as “cycle steals” from 
the system bus. And the 
missing memory cycles are 
transparent to the CPU total¬ 
ling only two milliseconds 
instead of the usual 80. 

Build a buffer. Give the Disk 
Jockey DMA a little extra memory and your system’s per¬ 
formance gets even better. The extra storage is used as a 
track buffer. So, whenever a sector on a new track is read, 
the track buffer is automatically filled with the other sec¬ 


tors on the track. The result? 
Additional data on the track 
is immediately available. 
Without the 80 millisecond 
rotational latency normally 
encountered. And similar 
efficiencies occur with disk 
writes. Sectors in the track 
buffer are conditionally writ¬ 
ten on the disk only if a new 
track is accessed. And only 
one revolution of the disk 
is required. 

Now, prices* All systems 
listed are supplied with a 
floppy disk drive, Disk Jockey 
Direct Memory Access Con¬ 
troller, CP/M** 2.2 operating 
system, power supply, fan, 
cables, cabinet and Microsoft 
5.2 BASIC. 

Even lower prices. Morrow 
Designs' floppy disk systems 
with Disk Jockey'” 2D control¬ 
lers offer the same high qual¬ 
ity at even lower prices. Now 
without memory mapping! 
Fast answers. See Morrow 
Designs’ family of cost effec¬ 
tive floppy disk systems at 
your computer dealer. For a somewhat more leisurely 
answer, circle the reader service number below. For imme¬ 
diate answers, phone us at (415) 524-2101. 

LOOK TO MORROW FOR ANSWERS. 



5K Inch Systems (formatted data) 

400,000 Bytes (1) Dual Sided 48 TPI Drive $ 995 

800,000 Bytes (2) Dual Sided 48 TPI Drive $1695 

800,000 Bytes (1) Dual Sided 96 TPI Drive $1495 

1,600,000 Bytes (2) Dual Sided 96 TPI Drive $2495 

OEM pricing available 


"Prices subject to change without notice. 
Disk Jockey DMA and Disk Jockey 2D 
are trademarks of Morrow Designs 
"CP/M is a trademark of Digital Research 


8 Inch Systems (formatted data) 

500,000 Bytes (1) Single Sided Drive $1195 

1,000,000 Bytes (2)Single Sided Drive $1975 

1,000,000 Bytes (1) Dual Sided Drive $1495 

2,200,000 Bytes (2) Dual Sided Drive $2575 


OEM pricing available 



W ^ 

5221 Central Avenue, Richmond, CA 94804 f 
(415)524-2101 | 
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HARDWARE 


PRINTERS 

EPSON 


APPLE ' 

VtSfCORP 


SOFTWARE 


CP/M 

ASHTONTATE 


MX‘ 100 .. .. . .... 729.00 

USI 995 00 

MX-80 FT with 

GRAFTRAX .6 79.00 

Lfsf. 795 00 

MX-80 FT.. . 549.00 

Ust - 745.00 

MX-80 with GRAFTRAX . . 4 79.00 

List 645 00 

8141 SERIAL INTERFACE. 64.00 
8150 SERIAL 

INTERFACE .7 40.00 

WITH 2K BUFFER 

8151 SERIAL 

INTERFACE . 7 55.00 

WITH 2ft BUFFER AND 
Xon/Xoff PROTOCOL 

8230 APPLE*' CABLE. , . . 24,00 

PARALLEL 

8131 APPLE*' 

INTERFACE .60.00 

PARALLEL 

GRAPPLER INTERFACE 
AND CABLE: . 725.00 

FOR APPLE’. MX-60 
{MUST have Graftrax) MX 80 FT. 

MX 100. IDS PAPER TIGERS 
ANDC iTOH PROWRITER 


VISICALC • APPLE 
DOS 3 .3 ...790,00 

Ust 250 00 

VISICALC ® IBM 64K .... 158.00 

Ust: 200 00 

VISICALC 1 IBM256K.. 190.00 

Ust 250.00 


dBASE If VERSION 2.3A . 529.00 
DATA BASE MANAGEMENT 
SYSTEM AVAILABLE 
IN MANY FORMATS. 

Ust: 700.00 . 


FOX&GELLER 


QUICKSCREEN . 129.00 

List 14900 

dUTIL .. 75.00 

List. 9S.0Q 


MICROSOFT 


IDS 


VISIDEX . 190.00 

List: 250 00 

VISIPLOT .. 756.00 

Ust: 200 00 

VISITERM .79.00 

List. tOO 00 

VISITREND . 249 00 

Ust 300 00 

VISIFILE . 7 90.00 

List: 250 00 

DESKTOP PLAN It .7 90. 00 

Lrst: 300 00 

DESKTOP PLAN III . 7 49,00 

Lrst. 250.00 

VISIPACK: . 599.00 

tNCLUDES VIStCALC. 

VISIFILE. 8 VISITREND/ 

VISIPLOT SPELLBINDER .. 299.00 

Ust. 700 00 Ust. 495 00 

SPELLCHECK . 225.00 

Ust 295 on 


BASIC 80 . 285.00 

BASIC COMPILER .375.00 

COBOL 80.. .. ., .. 568.00 

FORTRAN 80 .. 345 00 

muSfMP/muMA TH.. . 215.00 - 

MACRO 80 . 740.00 ” 


LEXtSOFT 


PRISM PRINTER 132... 1699 00 
Ust. 1995.00 

PRISM PRINTER 80 . 799.00 

Ust 895.00 

PAPER TIGER 560G . .1149.00 


TIME MANAGER . 725.00 

Ust: 150 00 


MICROPRO 


QKIDATA 

MICROUNE84 . 7 7 99.00 

MICROLINE83A .,.. 749.00 

MICROLINE 82A . 499.00 

MICROLINE 80 . 365.00 

a ITOH 

499.00 


TASC 

APPLESOFT COMPILER 150.00 

FORTRAN BO .765.00 

COBOL 80 ... 550.00 

AL.D.S . 705.00 


MICROPRO 


PROWRITER PARALLEL 

Ust: 845 00 

PROWRITER SERIAL .... 650.00 

Ust: 885 00 

F-10 PARALLEL .7 560 ,00 

F-10 SERIAL ... CALL 


WORDSTAR ..234.00 

Ust 375 00 

CALCSTAR . ... 749,00 

HAYDEN j 

. 724.00 


WORDSTAR. . 293.00 

List 495 00 

WORDSTAR FOR IBM . . . 289.00 

Ust 49 5.00 

SUPERSORT. .. .750.00 

MAILMERGE . 7 03.00 - 

DATASTAR . 235.00 II 

SPELLSTAR .. 7 55.00 

C^LCSr^fl. 199.00 — 


ACCESSORIES 


V 


PIE Writer . 

APPLE* WORD PROCESSOR 
Ust 149 95 

APPLESOFT COMPILER. 145.00 


APPLE ' 

ViDEX 


MODEMS 


VIDEOTERM ... 290.00 

KEYBOARD ENHANCER. 105.00 


HAYES 


CHRONOGRAPH .. ... 199.00 

Ust 249.00 

SMARTMODEM . ...227.00 

MICROMODEM If . 299.00 

APPLE' 


MOUNTAIN 


MULTI I/O . 178.00 


MICROSOFT 


NOVATION 

APPLE® -CAT . 325.00 

Ust: 365 00 

AUTO-CAT ... 2 73.00 

D-CAT ... 7 55.00 


PREMIUM SYSTEM: . 67 9.00 

INCLUDES: l BO SOFTCARD . 
tGK RAMCARD. VIDEX 
VIDEO TERM , and CP M USER 


GUiDE 
List: 775 00 

Z-80 SOFTCARD . 299.00 

16K RAMCARD . 750.00 




























































































































































TO ORDER: 

THE MICROHOUSE ORDER CENTER IS OPEN 
9: OO AM - 8:QQ PM EAS TERN TIME MONDA Y 
THROUGH FRIDAY 

CALL TOLL-FREE FOR ORDERS • PRICE 
QUOTES, AND AVAILABILITY 

1 - 800 - 523-9511 

IN PENNSYLVANIA, AND FOR TECHNICAL 
SUPPORT 

1 - 215 - 868-8219 


- M/CROLINE: 

MICROHOUSE OFFERS 2 4 HOUR COMPU TER 
_ SHOPPING WITH MICROUNE MICROUNE IS 
A COMPUTERIZED ORDER-ENTRY SYSTEM. 
SIMILAR TO ACCESSING TIMESHARING 
SYSTEMS MICROLINE ENABLES YOU TO 
ACCESS SPECIFIC INFORMATION ON OVER 
1000 MICROCOMPUTER HARDWARE AND 
SOFTWARE PRODUCTS. IN ADDITION TO 
NUMEROUS SUPPLIES AND ACCESSORIES 


The 

Micro 

Computer 

People 


MICROLINE GIVES YOU THE OPTION OF 
ORDERING AS MUCH AS YOU WANT. AS 
OFTEN AS YOU WANT MICROHOUSE WILL 
PROCESS YOUR ORDER WITHIN 24 HOURS 

1215 - 868-1230 

MICROUNE OPERA TES AT 300 BAUD, 3 BITS, 

NO PARITY, I STOP BIT 


MICROHOUSE 


- SHIPPING- 

ADD 2% TO ALL ORDERS DIFFERENCE WILL 
BE CREDITED. OUTSIDE CONTINENTAL UNITED 
STA TES ADD AN A DDITfONAL $ 5 00 

ALL ITEMS SHIPPED UPS GROUND OTHER 
SHIPPING METHODS AVAILABLE UPON 
REQUEST 


PAYMENT: 

ACCEPTED PA YMENT BY PERSONAL CHECH, 
MONEY ORDER, Q.O D , MASTERCARD. OR 
VISA PURCHASE ORDERS NEED PRIOR 
APPROVAL 

MICROUNE PA YMENTS BY PERSONAL CHECH, 
MONEY ORDER. C O D . MASTERCARD. OR 
VISA ONLY 


SAVINGS 

SUPPORT. 


PENNSYLVANIA RESIDENTS ADD 6% SALES 
TAX 


MICROHOUSE 
1444 LINDEN STREET 
P.0 BOX 498 
BETHLEHEM. PA 18016 

PRICES AND SPECIFICATION SUBJECT TQ 
CHA NG E Wl THOU T NO TICE, 

ALL ITEMS SUBJECT TO AVAILABILITY. 


SUPERCALC is a trademark ofSQRCIM 
VISICALC. VIStDEX, VISIPLOT. VIS1TERM 
VISITREND. DESK TOP PLAN, and VISIFILE 
are trademarks of VISICORP 

SOFTCARD. RAMCARD, TIME MANAGER, 
and PREMIUM SYSTEM are trademarks of 



SORCIM’S 

SuperCalc 

for the IBM PC 


MICROSOFT 


WORDSTAR. SUPERSQRT MAILMERGE. 
DAT ASTAR. SPELL STAR and CALCSTAR 
are trademarks of MICROPRO INTERNA TlONAL 
dBASE II is a trademark of ASHTON TATE. 
SPELLBINDER and SPELLCHECK are trademarks 
of LEXISOFT. 

MICROMODEM II Is a trademark ol HAYES 
MICROCOMPUTER PRODUCTS. INC . 
PRISM is a trademark of INTEGRAL DATA 
SYSTEMS, INC 


$199 


APPLE is a registered trademark of APPLE 
COMPUTERS. 

CP/M is a registered trademark of DIGITAL 
RESEARCH 


















































































































Letters 


How New is Skip Sequential? 

I share Jack Purdum's enthusiasm for 
what he calls the Skip Sequential file pro¬ 
cessing method (see "Skip Sequential: A 
New File Structure for Microcomputers/" 
March 1982 BYTE, page 466), Certainly a 
number of BASIC programmers will 
realize enhanced file processing with this 
very simple and elegant technique. How¬ 
ever, 1 want to call to the attention of 
both Mr. Purdum and your readers the 
fact that the term "skip sequential" is an 
existing one that has been described in 
computer-science and da ta-p recessing 
literature. 

Although the technique described by 
Mr. Purdum is most probably new (at 
least as applied to microcomputers), the 
term "skip sequential” is most certainly 
not, "Skip sequential" processing is in fact 
one of the methods of processing an ISAM 
(indexed-sequential access method) file 
and is used in PL/1 and COBOL, A discus¬ 
sion of this technique, explicitly referred 
to as "skip sequential processing, " appears 
on page 145 in a recent book, File and 
Data Base Techniques by James Bradley 
(CBS Educational and Professional 
Publishing, 1982). 

Given the above, 1 highly recommend 
that Mr. Purdum consider a new nomen¬ 
clature for his technique. His use of an 
existing term for the technique he has 
described is inappropriate and will only 
cause confusion within the computing 
community and will probably result in his 
technique's being lost in obscurity. The 
new name should also better reflect the 
true nature of the technique, which 1 
would classify as direct access of variable- 
length records. In any case. I'd be inter¬ 
ested to see the results of his trademark 
search should he decide to stick with the 
term "skip sequential/' 

Michael David Stebel 
UP A Technology Inc. 

60 Oak Drive 
Syosset, NY 11791 

I had to laugh at Jack Purdum's article 
"Skip Sequential: A New File Structure 
for Microcomputers." Mr. Purdum states 
that his " 'new' [Mr. Purdum's quotes) file 
structure ... is based on such a simple 
idea that many computerists will wonder 
why they didn't think of it." Indeed. And 
many more will wonder why Mr. Purdum 


thinks he invented an idea that has been 
around for over 20 years, 

I have to admire the guy's brass, 
though. After explaining his technique 
(which, to give him credit, is useful and 
needed to be publicized), he graciously 
grants us permission to use it personally, 
but requests that we contact him before 
making commercial use of it. I wonder if 
his company, Ecosoft, has notified the 
legal departments at IBM, AT&T, DEC, 
Digital Research, the Massachusetts In¬ 
stitute of Technology, and the U.S. 
Department of Defense, to name only the 
more well-known organizations who have 
had the temerity to pirate this "invention." 

In essence, Mr. Purdum has described a 
useful method for getting around a limita¬ 
tion in BASIC (i. e., the lack of an "OPEN 
FOR APPEND" statement) by keeping an 
internal copy of the end-of-flie pointer. At 
the end of the article, he extends this idea 
to the more general one of keeping an in¬ 
dex to a fully random file. Apparently he 
is unaware of the following: 

First, the lack of an "OPEN FOR 
APPEND" is highly unusual, found only 
in BASIC and a few other special-purpose 
languages. "OPEN FOR APPEND" is con¬ 
sidered essential by most opera ting-sys¬ 
tem designers. 

Second, all operating systems keep an 
internal end-of-file pointer for every file; 
this is inherent in providing a filing 
system. Most modern operating systems 
make this pointer available by way of a 
system call for use in random seeks. 

Third, the idea of keeping an index of 
pointers to records or bytes in a file, 
whether kept in that or another file, is also 
very old. Since my library goes back only 
10 years, 1 cannot give a reference to even 
an early, let alone the original, descrip¬ 
tion. 

And finally, regardless of the originality 
of the idea, there is currently no legal 
basis in the United States for claiming any 
kind of ownership of a software con¬ 
struct, algorithm, or coding technique. 
Most of us decry this situation, but it is a 
fact. Programs can be protected by copy¬ 
right (maybe) and trade secret (almost cer¬ 
tainly, although you had better know 
what you are doing), but algorithms are 
considered to be "mathematics" (sure), 
and mathematics, being a naturally 
occurring phenomenon or "law of the 
universe" (hahI), cannot be patented or 
otherwise protected. 

Oh, yes. In case you haven't guessed, I 


am going to make use of Mr. Purdum's 
technique without asking permission; or 
rather, 1 will continue to make use of ft, 
because I have been using it for so long 
that I can't remember who taught it to me. 
I would recommend that all other BYTE 
readers do likewise. If they feel ambitious, 
they might also write their congressmen to 
complain about the lack of legal protec¬ 
tion for software, so that they will have 
some protection when they come up with 
an original idea. 

Geoffrey H. Kuenning 
Design Interface 
216 25th St. 

Manhattan Beach, CA 90266 

Jack Purdum Replies 

Mr. Kuennings letter seems to raise riuo 
issues: (1) the ‘newness ’ of Skip Sequen¬ 
tial fS5) files and (2) the right to use them. 
Concerning the first issue, 1 am aware that 
similar file structures are available on 
other , usually larger , systems either as 
part of a language or through system calls. 
Indeed, this was the reason for placing the 
word ” new " in quotes (see the third 
paragraph of the article). However, as 
Mr. Kuenning points out, this structure is 
not available in any dialect of BASIC with 
which 1 am familiar. In that respect, it is a 
new file structure for the BASIC program¬ 
mer. 

Concerning the second issue, at the time 
the article was written (in the fall of 1980), 
our accounting package was the mainstay 
of our product line . We were concerned 
that SS files would be used by someone in 
direct competition with us . We thought 
that if a product was in direct competition 
with the accounting package, a nominal 
fee might be charged. By the time this 
tetter is printed ', however, we will have 
sold the package to another firm . We 
have , therefore, dropped the idea of 
licensing altogether . 

/ have had a surprising number of 
letters from individuals that hope to be 
using SS files in the near future. 1 am 
pleased that Mr. /Cuewring plans to be 
among them. 


The Base 2 Printer 

I enjoyed Walter Jeffries's article "Base 
2 Printer" (March 1982 BYTE, page 206). 
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Oiir'Ttersonal” 
Improvement Plan 


MHROBYTE Add-Ons 
for the IBM Personal 
Computer from ASAP 

MICROBYTE lets your IBM Personal Computer be¬ 
come all that it can be with a wide variety of enhance¬ 
ments. We can stretch memory, increase computing 
ability, provide printer support, improve storage 
capacity and expand the overall capability of your 
system to reach limits you never thought possible. 


With MICROBYTE and ASAP your Personal 
Computer has all the potential you need for a 
variety of applications: video games, educa¬ 
tional use, home budget applications or 
business use. 

All MICROBYTE add-ons are constructed of 
high quality components and feature gold 
contacts and clear solder mask. Built to 
MICROBYTE’s rigid standards, each board is 
fully assembled and tested. 

Choose the IBM add-ons you need for your 
applications. Then call ASAP today, and start 
your own “Personal" improvement plan. 

• Expansion Chassis with 5-slot motherboard 



• 256K RAM Board 

• Winchester Disk Drive and Controller, 6 and 
12 megabytes (specify) 

• Expansion Chassis with one or two 5 Va" 
floppy disk drives, either 48 TPI or 96 TPI, 
single-sided or double-sided, double-density 

• 32K Serial Printer Buffer Board 

• 32K Parallel Printer Buffer Board 

• EPROM Board up to 32K 


ASAP offers a 15-day buyer protection policy: full money-back guarantee if not totally satisfied. 

Ordering inltrmaEian: name address, phone; ship by; UPS or Mad Shipping charge: addS2.90up to 1 lb. (UPS blue}. U S. Mail add SI ,50 (U S only) (525,00 
minimum order) Terms: We accept cash, check, money orders. Visa and Master Charge (U.S, funds only). Tax: 6% Cali!, res., COD'S and terms available an 
approval (School PO's Accepted) 

ToN free outside California: (800) 421-7701 inside California: (213) 595-6431 (714) 891-2663 
ASAP Computer Products LTD., 116 Viceroy Road., D-12 Concord, Toronto, Ontario, Canada L4K 1A9 

(416) 738-0500 (800) 268-1996 


assn 

computer ■ 
products, ina 

1198 E. Willow St, Signal Hill. CA 90806 





Letters - - 

I, as well as many other people in a club to 
which I belong, own one or more Base 2 
printers. 

Owners should be aware of two possi¬ 
ble problems. The first can lead to 
repeated failures of the type experienced 
by Mr. Jeffries. The cause is bad bypass 
capacitors? Base 2 must have been un¬ 
lucky enough to get a bad batch. There 
are two checks that can be made. First, 
measure the T5 volts DC with respect to 
ground on pin 18 of the Centronics con¬ 
nector (J3). If it reads low (less than +5 
volts) you can suspect a bad bypass 
capacitor. Next check each bypass 
capacitors temperature. Most owners 
have been able to find the bad capacitor(s) 
by touching each one to detect a 
temperature rise. One person even found 
one capacitor discolored. 

The second problem is much less likely 
to happen, but you still may want to pro¬ 
tect your investment. It occurs when one 
of the print-head transistors does not turn 
off due to failure or other reasons. It ruins 
the print head at a repair cost of between 
$35 and $45. The solution is to fuse each 
print wire solenoid. The easiest place to 
do this is where the print-head cable mates 


to the chassis cable. A socket can be 
rigged at this point to accept a 14- or 
16-pin header. To the header solder seven 
3-amp fuses. Any miniature 3-amp fuse 
will do. You may also want to protect the 
stepper motors similarly. 

If anyone has any related information 
they would like to share, I can be reached 
at the address below. 

John A. McKinney 
2430 Bethel Drive 
Anaheim, CA 92606 

In 1979 I was evaluating various 
printers for use with my Z80 S-100 
system. At the time, no one printer was 
able to satisfy all my needs. Then at the 
79 WESCON show in Los Angeles l came 
upon John Amos, then president of a 
small Fullerton firm named Base 2. 

The product on display at WESCON 
was a model 800 MST printer. After 
reviewing the printer specifications and a 
demonstration, I knew that I simply had 
to have one of those printers. Hence, I 
became one of the first people to place an 
order for this product. The first deliveries 
were expected to take place in the spring 


of 1980, Five months of waiting weren't 
that bad, since they were accepting no 
money until deliveries could be made, 

I received my printer, S/N 474, in Feb¬ 
ruary 1980. After only one hour of use, 
the printer malfunctioned. When I re¬ 
turned the unit to the factory it was dis¬ 
covered that some of the internal fuses 
used to protect the print head had opened. 
The fuses used at that time were con¬ 
siderably underrated for that particular 
use because of power surges that occurred 
whenever the unit was turned on and off. 
Since there was little space for a larger set 
of fuses, a design change was made by 
replacing the fuses with straight pieces of 
wire. 

Three weeks later, I was again back at 
the factory. This time the problem was 
caused by a component failure on the 
power-supply board. Between March and 
June, I made four return trips to the Base 2 
factory to have various modules replaced 
due to component failure. 

I continued to encounter problems, on 
and off, for the next year and a half. 1 had 
been making return trips to Base 2 on an 
almost regular basis. They had been very 
courteous and understanding of the prob¬ 
lems 1 experienced; but I did not wish to 
be dependent upon them for continuous 
support, I then decided to seek a complete 
refund of my purchase price plus an addi¬ 
tional $100 incurred for printer number 
four. 

My first attempts at obtaining a $749 re¬ 
fund were met with outright hostility. I 
was unable to contact president John 
Amos or any other of the personnel whom 
1 had dealt with previously, I even sent a 
letter, which was never acknowledged, re¬ 
questing my $749, I then filed for a court 
action against Base 2, seeking a $749 re¬ 
fund plus court costs. 

The court date was set for November 
25, 1981. But on October 29, I received a 
notification of nonservice from the 
Orange County Marshal. Apparently, 
sometime during the month of November, 
Base 2 went out of business. What 
happened after that is somewhat sketchy, I 
was informed that contact with Base 2 
could be made through Advanced Com¬ 
puter Products (ACP). 1 was further in¬ 
formed that only written requests for in¬ 
formation would be acknowledged. 1 
wrote a letter to this company but didn't 
receive any response. It was my feeling 
that perhaps the advice about contacting 
ACP was given to prevent people like 
myself from directly reaching the cor¬ 
porate officers of Base 2. 


THE MULTI-USER FRIENDLY MEMORY BOARD WITH 



□ 256 kilobytes 150 NS 
dynamic ram 

□ Designed to operate in any 
S-100 System IEEE or Non- 
IEEE 

□ 16-bit addressing option: 
Powerful Macrotech Mem* 
cry Mapping (M 3 ) bank se¬ 
lect architecture allows 
each 4 K block of the 16 bit 
(64K) logical addresses to 
be dynamically translated 
to any4K block of the 256K 
on board physical memory. 

□ 24-bit direct addressing 
option 


□ ‘ Educated” cycle control 
module generates all tim¬ 
ing on board asyn- 
chronously for maximum 
access speed and uniform 
operation 

□ Comprehensive technical 
manual with complete in¬ 
stallation guide and source 
listings for MP/M lf™‘ and 
"Virtual Disk” solid state 
disk applications, 

□ DMA operation fully sup¬ 
ported in strict accordance 
with IEEE 696 standard. 

□ 8/16 data transfer protocol 

□ Parity error detection 


□ Multilayer board and bus 
signal filtering for noise- 
free operation. 

□ Full one year warranty 

II you wish. send a check or money 
order Tor Si ,379 jin California add £% 
sales where applicable), 

Manual available at $25-OG each 
refundable with order. 

'Registered Trademark ol Digital 
Research Corp. 

0EM & Dealer Inquiries Invited 


MACROTECH International Corp , 
22133 Cohasset St., Canoga Park, 
California 91303 

(213) 887-5737 
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897 N. W. Grant Ave. • Corvallis, Oregon 97330 • 503/758-0521 


Introducing the Enhancer H: a new 
Standard which is improving the 
relationship between Humans and 
Apples. The Enhancer ][ can help 
your Apple H's keyboard become 
more sociable by remembering 
words or phrases which can be 
entered into the Apple by the mere 
touch of a key. Life can become 
even easier because the Enhancer H 
can remember what you typed 
while your Apple was busy talking 
to your disc (or doing other things]. 
Naturally, it knows the difference 
between upper and lower case 
letters and what shift keys are 
supposed to do. It even knows to 
auto repeat any key held down. The 
Enhancer H replaces the encoder 
board making installation simple. 

Suggested retail price: $149,00. 


THE DAWN 
OF A NEW ERA 
FOR APPLE ][.* 
THE 

ENHANCER H 



■ VIDEOTERM 



The time tested Video term BO 
column card: 

* 80 characters x 24 lines 
■ True decenders 

* 7 x 9 character resolution 

* Low power consumption 

* Compatible with most word 
processors 

* Softcard and CP/M compatible 

* Modem compatible 

* Most popular character set of 
any 80 column card 

* Alternate character fonts available 
Suggested retail price $345.00 


■ SOFT VIDEO 
SWITCH 

The Soft 
Video 
Switch is 
an auto¬ 
matic ver¬ 
sion of the 
popular 
Switch- 
plate. It 
knows 

whether it should display 40 or 80 
columns or Apple graphics. It does 
the tedious work of switching video- 
□ut signals so ycu don't have to. The 
Soft Video Switch can be controlled 
by software. Any Videoterm with 
Firmware 2.0 or greater may ha 
used with the Soft Video Switch. 
The single wire shift mod is also sup- 
ported. Package price is $35.00, 


■ KEYBOARD AND 
DISPLAY ENHANCER 



The original Keyboard and Display 
Enhancer is still available for Revi¬ 
sion 0-6 Apples ton which the new 
Enhancer J[ will not fit!. Thesa 
Apples have memory select sockets 
at chip locations D1. El & FI. The 
Keyboard and Display Enhancer 
allows entry and display of upper S 
lower case letters with fully func¬ 
tional shift keys. It does NOT have 
user definable keys nor a type ahead 
buffer. The price is $129.00, 


■ ACCESSORIES: 

Videoterm Utilities Disc $37 00 
[includes] 

» Font Editor 

■ Pascal Mid-Res Graphics 

■ Applesoft Read Screen Utility 

• Top & Bottom Scrolling 

• Pascal Vidpatch 

■ Graphics Template 
Character Set EPRDMs $29.00 ea 

• Half Intensity 

■ Inverse 

■ German 

• Katakana [Japanese! 

■ Line Drawing Graphics 
[Expanded] 

• Spantsh 

• French 

• Math & Greek Symbols 

• Super & Subscript 
Dvorak EPRDM 

[Enhancer) $29.00 

Lower C ase C hip $29. □ 0 














It’s a Delta. The "Private Computer.” 

For systems integrators only, not mass merchandisers. 

Whether your customer wants a single-user system or a 64-user 
distributed processing network, you get the same impeccable Delta quality 

As it were, only the hood ornament is different. 

And Delta support is legendary. Software library, extensive factory 
service, engineering and software development assistance, flexible 
financial program. 

The whole is greater than the sum of the parts. 

Delta. 

Value, not cost. 

Look into it today.* 


DELTA PRODUCTS INC. 

15392 Assembly Lane. Huntington Reach, California 92649 
(714) 8981492 Telex: 681-367 DEI.TMAR HTBH 

Request Delta's half-inch video tape promo 
(specify BetaMax or VHS). 

Registered Tbadcm.itk nl KolIvKoycr, lid 
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What has happened since? Well, im¬ 
mediately afterwards 1 bought an Epson 
MX-80 F/T, It has performed flawlessly 
and looks a lot better too. The Base 2 
printer sits on a shelf gathering dust. One 
of these days I hope to repair it when I 
have the time. My co-workers at Rock¬ 
well occasionally rib me and ask if I've 
found John Amos yet or if my Epson still 
works. 

Base 2 really had a good idea for what a 
printer should be. Too bad it didn t work. 

Victor Ung 

1980 Magnolia Drive 

Monterey Park,, CA 91754 

I read with great interest Walter 
Jeffries's very well done review of the Base 
2 printer. Unfortunately, Base 2 is no 
longer in business. 1 discovered this fact 
when [ had trouble with my printer. 

1 realized that I was not the only one 
that might need service, so I located the 
management of Base 2 and made ar¬ 
rangements with them to provide service 
on the Base 2 printers. We were fortunate 
enough to locate some of Base 2 r s former 
technical staff who trained our engineers 


in every aspect of the printer, including 
sources for all parts, ribbons, tractor 
assemblies, cases, boxes, and so forth. 

We understand that there are several 
thousand Base 2 printers in the field and 
eventually some of them will need service. 
We at Computer Peripheral Repair are 
prepared to provide prompt service 
and/or spare parts at a reasonable cost. 

1 appreciate the near disaster the author 
had with the shorted rectifier. To prevent 
this in the future, try lifting the rectifiers 
off the printed-circuit board about an 
eighth of an inch to allow the air to cir¬ 
culate around them and keep them cool. 
We have found that keeping the rectifiers 
cool will prevent them from shorting out 
and blowing fuses. If the fuse does not 
react quickly enough you will certainly 
burn out your print head. The print heads 
are expensive, but we have found that we 
can usually repair them at a fraction of the 
cost of a new one. 

Thomas B. Torrence 
Customer Service 
Computer Peripheral Repair 
1483 East Warner Ave. 

Santa Ana, CA 92705 


Infernal Documentation 

There are three rings in hell reserved for 
the writers of computer documentation. 

Ring One is for people who use names 
like "FILE.TXT" in examples. Angels, of 
course, use names like 'TRODO.TXT" so 
that the novice is never confused between 
key words and arbitrarily chosen names. 

Ring Two is reserved for people who 
document some 200 commands and 20 
subcommands of a word processor 
without a single worked example or 
without showing how the commands in¬ 
terface to any other popular hardware or 
software. Angels provide a few complete 
(from logon to logoff) annotated examples 
showing the most commonly used com¬ 
mand sequences. Archangels provide 
source listings. 

Ring Three is for people who fail to 
proofread the documentation, Angels use 
word processors to avoid transcription 
errors. They print the documentation 
without proportional spacing so that it is 
abundantly clear if "PR #1" is or is not 
supposed to have a space between the "R" 
and the They lovingly select a print 
dement that makes a dramatic distinction 
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Mountain Computer 

Presents 

The Hard Disk System 
with Dynamic File Allocation 

Long before you are out of space 
on our system, other disk systems 
will have given up! 


The DYNAMIC 5M Disk System™ with— 

The Mountain Virtual File System (MVFS)"'’ 
software^ 



Uses dynamic tile allocation which auto¬ 
matically consumes file space only 
when needed, not when initial¬ 
ized 

• Makes available up to 50% mote 
disk space than competitive units 
and uses no extra memory space 

• Allows large files, up to 5 MBytes lor 
database applicalions in CP/M 
and Pascal. 

• Supports DOS, CP/M. & PASCAL for 
Apple II and MS DOS & CP/M 86 lor 
the IBM Personal Computer 


QUALITY — The Mountain Com¬ 
puter reputation for quality 
peripherals combined with a 
one year warranty, 

RELIABILITY — The dependable 
disk system from a leading 
supplier of personal computer 
peripherals, with a service or¬ 
ganization to support it. 



Quality and Performance, 
at an affordable price — $ 2 , 695 . 


DYNAMIC 5M Disk System’”.. 
for the Apple n and the IBM PC. 

(available soon for other systems) 

(Includes everything you need disk, controller, 
power supply, miertace card, cabinet, cabling, 
and the Mountain Virtual File System software.) 


See your local computer store for 
this and other innovative 
Mountain Computer Products 

■ 


Mountain Computer 

IMCODPOSATID 


100 El Pueblo Rd. Stotts Valley* CA 95060 
TWXi 910 598-4504 (408) 438-6650 
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between the letter "O” and the digit "0," 
They are very careful to distinguish be¬ 
tween the ASCII (American Standard 
Code for Information Interchange) char¬ 
acter for the digit zero and the binary 
number zero. 

Roedy Green 
1478 East 27th Ave, 

Vancouver, B.C, 

V5N 2W5 Canada 


Update on VEDIT 

The same week that I received the 
March 1982 BYTE containing my review 
Text Editing With Compuview's VEDIT" 
(page 262), I received an update of 
VEDIT, version 1,34. Two improvements 
may be of interest to readers of my 
review; (1) you now can send text to your 
printer from within VEDIT (and a lot 
more easily than you can from Wordstar); 
(2) word-wrap and paragraph-reformat¬ 
ting have been added, which make VEDIT 
better suited for word processing. In my 
opinion, VEDIT's worst remaining 
drawback in word-processing applica¬ 
tions is the awkward procedure for insert¬ 
ing control characters, 

Compuview has added a lot in going 
from version 1.32 to 1.34. I wonder what 
version 2.00 will have. 

Oh, and many thanks for Phil Lem- 
mons's review "Five Spelling-Correction 
Programs for CP/M-Based Systems" 
(November 1981 BYTE, page 434). 1 
bought The Word as a result, and it is 
everything Phil said it was. 

Brad Thompson 
Department of Chemistry 
University of Toledo 
Toledo, OH 43606 


Service Above and 
Beyond the Call of Duty 

Integral Data Systems (IDS) and the 
printers it manufactures were prominent 
in the March 1982 BYTE (see Curtis P. 
Feigel's "BYTE Printer Directory/' page 
278, and Ed Umjors "Integral Data Sys¬ 
tems' Prism Printer," page 44), and rightly 
so. One aspect of IDS worth emphasizing 
is the quality of its customer support. In 
my experience, IDS goes beyond pro¬ 
viding knowledgeable and courteous 
telephone assistance, as the following 
anecdote illustrates. 


In developing a complex graphics ap¬ 
plication, we couldn't figure out the 
source of mysterious extra graphics char¬ 
acters embedded in our printouts. Mr. 
Tom Churlis of IDS suggested that we 
check for self-genera ted characters from 
the interface card. Sure enough, the card 
automatically issues a carriage return after 
a certain number of characters is transmit¬ 
ted, and in the graphics mode the carriage 
return is recognized and printed only as a 
pattern of dots. 

Although the company's hardware was 
not to blame and its manual was 
thorough, IDS has always been courteous 
and helpful. In fact, Mr. Churlis even 
called me back to see how my project was 
going. I have contacted IDS on several oc¬ 
casions and have always been gratified by 
a competent and polite response. 

IDS is not the only company that staffs 
its phones with truly competent person¬ 
nel, The people Tve dealt with at Lazer 
Micro Systems Inc, are both 
knowledgeable and reliable; at Videx Inc., 
a competitor of Lazer Micro Systems, 
someone once copied and mailed informa¬ 
tion to me at no charge, even though I 
could have been sold a much more expen¬ 
sive solution. 

If there is a hall of fame for outstanding 
customer support, these companies get 
my vote. 

Peter G, Bartlett, Jr. 

Bartco 

529 West Belden Ave. 

Chicago, IL 60614 


Descenders for the MX-70 


1 was very excited to see Bruce Piggott's 
article Eowercase Descenders for the 
Epson MX-70" in the March 1982 BYTE 
(page 248) on getting the MX-70 to print 
lowercase descenders. My enthusiasm 
quickly subsided, however, when I found 
that the program was for Apple users 
only. I have a TRS-80 connected to an 
MX-70, and I use Scripsit extensively. 

Do you or any of your readers have any 
leads on any programs similar to Mr. Pig-" 
gott's program that can be used with the 
TRS-80/MX-7G combination? I would 
certainly appreciate any help you can give 
me. 


Kenneth Knaell 

733 Sligo Ave,, Apt. 316 

Silver Spring, MD 20910 


The Context MBA is 
available now at the 
leading personal com¬ 
puter retailers listed 
below: 

California__ 

C omp uter L and / AI m a den 408/267-2182 
Computer Land /Betmonl 415/595-4232 
ComputerLand /Burlingame 415/348-7731 
ComputerLand/£] Cerrito 415/527-8844 
ComputerLand/Pasadena 213/449-3205 
ComputerLand/Sen Diego 714/560-9912 
ComputerLand/San Diego East 714/464-5656 
ComputerLand/San Diego North 714/434-7001 
ComputerLand/San Fernando Valley 213/716-7714 
Computer Land / Sonoma 707/52 B-177 5 
C o m p ut er L a nd / Sou th Bay 2 T3 /371- 7144 
ComputerLand/Thousand Oaks 805/495-3554 
ComputerLand/Ventura 805/6567711 
ComputerLand/West Covina 213/960-6351 
ComputerLand/West Los Angeles 213/559-3353 
Qonneclicul _ 

ComputerLand/Danbury 203/748-2300 
ComputerLand / Fairfield 203/255-9252 
ComputerLand/Hartford 203/561-1446 
ComputerLand/New Haven 203/296-5162 
C o m p ut erLand / SI a mf ord 203/ 964 -1224 
Delaware_ 

ComputerLand/New Castle County 302/739-9656 
Illinois__ 

ComputerLand/Arlington Heights 3127870-7500 
ComputerLand/Downers Grove 312/964-7762 
ComputerLand/Joliet 815/741-3303 
ComputerLand/Lake County 312/949-1300 
ComputerLand/Naperville 312/389-3511 
ComputerLand/Niles 312/967-1714 
CompulerLand/Northbrook 312/272-4703 
ComputerLand/Oak Lawn 312/422-8080 
ComputerLand /Schaumburg 312/843-7740 
Massachusetts 

Business Data Systems/Hanover 617/878-7888 
Minnesota __ 

ComputerLand /Bloomington 612/884-1474 
CompulerLand/Hopkins 612/933-8822 
Comp uter La nd /M i nnea po I is 612 7333-3151 
New Jersey _ 

Comp ul er Land / M o rrislo wn 201 / 539-4077 
Comp u! er Land / Pri n ceton 609/882-1400 

New York_ 

Computer Land/Nassau County 516/ 742-2262 
Com put erLand/Suffolk County 516/499-4484 
Moms Decision Systems/New York 212 / 742-9 590 
Super Business Machines/New York 212/943-4130 
Oregon__ 

ComputerLand/Multnomah County 503/295-1928 
ComputerLand/Salern 503/620-6170 
ComputerLand/Portland 503/620-6170 
Pennsylvania 

ComputerLand /Dresher 215/542-8835 
Compul erLand /Harrisburg 717 /763-1116 
Comp ut*r La nd / Pa o I i 215 /296- 0210 
Comp uter L a nd / Ph i I ade fphia 

Texas _ 

ComputerLand /Dallas 214/363-2223 
Compul erLand/Fort Worth 817/292-7114 
ComputerLand/Houston Bay Area 713/488-8153 
Computer Land / N o rth Dal fas- 214/235-1285 
Computer Land/Southwest Houston 713/977-0909 
ComputerLand / Westwood 713/270-1200 
Virginia _ 

ComputerLand/Rtchimond 804/741-3502 
ComputerLand/Tyson's Corner 703/893-0424 
C o m p ut erlan d / Woodhr idge 703/491-4151 

Washington 

ComputerLand/Bellevue 2D6/746-2Q70 
ComputerLand/Federal Way 206/638-9363 
ComputerLand / Lynnwood 206/774-6993 
ComputerLand/Renton 206/271-8585 
Computer Land/Sea the 206/223-1075 
ComputerLand/Tacoma 206/383-4951 
ComputerLand /Vancouver 206/695-1540 
Washi ngton, DC _ 

ComputerLand/Washing ton. DC 202/835-2200 
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THE CONTEXT MBA: 

IT PUTS ADVANCED BUSINESS 
SCHOOL TECHNIQUES TO WORK 

FOR YOU TODAY. 


Will The Personal Computer 
Revolution Leave You Behind? 

You've read all the stories about how per¬ 
sonal computers are going to revolu¬ 
tionize the way you work. The stories are 
true. But unit] now, you had to be a com¬ 
puter expert to exploit this amazingly 
powerful new tool, 

The Context MBA is a remarkable new 
software program that lets any manager 
utilize advanced business techniques. All 
you need is an IBM Personal Computer. 

A Complete Set of Management 
Tools. 

Some of the computer programs available 
today can help you in one phase or 
another of your job. But only the Context 
MBA combines five powerful functions 
into one easy-to-use system. 

You Start with a giant electronic spread¬ 
sheet for your projections, budgets and 
models. You can ask “what if questions 
simply by changing one number—every 
effected item is instantly recalculated. 
Want a chart to summarize your results? 


C-MBA's database saves information in a 
vast electronic library 1 for near instant 
recall. 

Still another unique feature is the ability to 
access other computers and data banks, 

IPs a simple matter to tap into your com¬ 
pany data center, a financial information 
service, or electronic mail system. The 
data you need goes directly where you 
need it. without tedious re-typing, * 
Finally, the C-MBA's executive word pro¬ 
cessing capability lets you assemble text 
and figures into neat, error-free reports— 
without the hazards of typing and 
transcription emirs. You can actually 
revise a document yourself faster than you 
can explain the changes to your secretary 1 . 

Synergy in Softw are 
By itself, each of the Cohtexf MBA's 
functions would be a significant produc¬ 
tivity booster. But it's only when all these 
capabilities arc combined—with a simple, 
consistent set of commands—that you will 
begin to appreciate the true power at your 


fingertips. With just a bit of practice, 
you’ll be accomplishing in hours what us¬ 
ed to take days. 

The Context MBA is sold only by selected 
computer retailers who have completed 
special training courses to help managers 
get the most from the program. 

Personal Computers Are Full of 
Promise, Context Makes Them Deliver, 

IBM is i) trade mark of IBM. * Version 1 ofthu 
C-MBAwill not include communications. Vers inn I 
mu ml in vi ill reiTH t- a fire upgrade to version 2 w Inch 
will i m: I ude communications. The MBA is currently 
available for the IBM Personal Computer, Versions 
for other second generation personal computers are 
under development. 

Context 

Management Software for Personal Computers 

231164 Hawthorne Boulevard 
Torrance, CA 90505 
(213) 378*8277 
Telex 181149 WEST LSA 
Sou ret- 1DTC A442 



The graphics feature gives it to you with a 
few' keystrokes. And—unlike any other 
program—C-MBA automatically revises 
your charts to reflect changes you make in 
the spreadsheet numbers. 


Cvpjrighi l l >#2 CuDivni MnnUigicoirfii Systems. 
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Thank You, Mr. HeJdner 

After all the uproar about software 
piracy in the past few months, 1 just had 
to write you. I am selling an operating 
system called HHXDOS for the Ohio 
Scientific Inc. ClP computer, and I 
recently received a letter from Mr. Vem 
Heidner of Mound, Minnesota, which 
restored my faith in the basic honesty of 
the majority of computerists. It seems a 
friend had given him a copy of HEX DOS, 
which he liked and kept. He sent me a 
check in payment for it, though l would 
probably never have known he had it. He 


also sent a two-page letter describing 
some of bis applications and some sugges¬ 
tions. Thank you, Mr. Heidner, and 
pirate prosecutors take note! 

Steve Hendrix 
415 South Pierce 
Enid, OK 73701 


Turn the Tables 

The review of RSCOBOL in the March 
1982 BYTE ("COBOL for the TRS-80 
Models I and III" by Rowland Archer Jr., 


★ * * FEATURING 8 and 16 BIT S-100 SYSTEMS ★ ★ ★ 


WE OFFER A WIDE RANGE OF CRTs, PRINTERS, GRAPHICS EQUIPMENT SOFT 
WARE FOR ALL SYSTEMS. EACH SYSTEM IS COMPLETELY TESTED, INTEGRAT 
ED AND READY FOR PLUOIN OPERATION WHEN YOU RECEIVE IT. WE TAILOR 
& CONFIGURE SYSTEMS TO MEET YOUR BUDGET AND NEEDS. WE WELCOME 
YOUR REQUEST FOR TECHNICAL INFO BY PHONE OR LETTER. 


GRAPHICS SYSTEM: Architects • Designers * Engineers • Create & store own 
designs.Create arrays. Zoom, windows. Completely interactive. Easy to edit. Powerful 
and fast. Package includes software + MicroAngelo Graphics Subsystem + M9900 
16 bit, S-100 w/dual 8" floppies, + HI PAD Digitizer + Plotter .... Si0,200. 


CROMEMCO: New dual processor 6800/280 systems uj/ 256K-5J2K memory. 

SYSTEM 1:280 system with 5MB hard disk ..$5,246. 

SYSTEM I: W/O hard disk $2,996. Cromix multi-user systems starting at $4,713. 

High resolution color graphics hard disk system Model Z2HGS $10,875. 


NEW SYSTEMS FROM IMS 2 yr. iwarranty oh boards/ 5X systems w/S fJ or 5W drives, 
optional 10, 20 or 40MB Winchesters, built-in tape back-up, multi-user capability 
(TURBODOS or MP/M), Z-SO, S-100 bus. On site service for NY tri-state area. 


SEATTLE 8086 SYSTEMS Featuring 86-DOS, the IBM PC Operating System. 
System I: 8MHZ CPU set w/1 serial. 1 parallel I/O (additional I/O option) 64KB 16 bit 
Static RAM, Tarbell DO controller, TET 22 slot mainframe w/constant voltage 

transformer . $2,695 System II: with 128K Static RAM S3,550. 

Interfaced to dual Shugarts 801 .$1,275, or dual QUME DT-6 $1,680. 


CALIFORNIA COMPUTER SYSTEMS 2210A High quality, low price Z80 CPU, 
1 serial port, disk controller w/CP/M 2.2 64K RAM $1,775. 

Add our Max Box w/dual Shugarts or Qumes and IMS I/O w/2 serial, 1 parallel. 


LOMAS DATA 8086 SYSTEM: Complete Lomas card set in TE1 12 slot mainframe, 
86-DOS, dual Shugart 801s, Televideo 912, assembled & tested . $4,599. Options: 

8087 . add $600: 8089.add $100. 


GODBOUT: New CPU 86/87 includes Intel 80130 operating system firmware w/iRMX 
Kernel. Complete GODBOUT line at discount prices. 


MAX BOX DISK DRIVE SUBSYSTEM mfg by John D. Owens Assoc. Dual drive 
cabinet w/regulated power supply, fan, complete internal cabling. Will hold Shugarts, 
Qumes, Tandons and/or 8" Winchester, horizontally mounted. Excellent design and 
engineering. 17Vz x SVi x 22- Attractive buff color, 

W/2 Shugart 801 .$1,275 W/2 QUME DT-8 dble sided drives $1,680. 


TURBODOS: Spectacularly FAST CP/M* Compatible Multi-user Operating System. 
Cuts link/edit time in half. Z8Q Code interrupt driven. Up to 6X faster than CP/M- up 
to 35% increased disk capacity. Available for NorthStar, IMS, TRS-80 Model II, CCS 
2210A & Tarbell controllers. 


Prices subject to change without notice Write or call far free catalogue 


JOHN D. OWENS Associates, Inc, 

12 Schubert Street, Staten Island, New York 10305 
212 448-6283 212 448-2913 212 448-6298 


page 384) was very complete and well 
written. You have, however, switched the 
descriptions of table 1 and table 2. The 
files in table 1 are required during run time 
and for debugging and do not have to be 
online during program compilation. The 
files listed in table 2 must be online during 
compilation. Conversely, the files in table 
2 do not have to be online during program 
execution, but they do have to be online 
during program compilation, since they 
represent the compiler and its overlays. 

Mr. Archer also failed to mention what 
I consider the most outstanding quality of 
the compiler—it works as advertised. 
Ryan-McFarland Corporation has done 
an outstanding job of creating a piece of 
systems software that is not full of bugs, 
that is well documented, and that does 
what it says it does. I run RM COBOL 
(from which RSCOBOL was derived) on a 
CP/M system every day and I have yet to 
find an error in it. As a producer of high- 
quality software for manufacturing firms, 
I cannot afford the time to debug someone 
else's product. Of the three COBOL com¬ 
pilers 1 own, only one of them works 
reliably. The other two will remain un¬ 
named. 

I hope to see more reviews and samples 
of COBOL software in the pages of BYTE 
in the coming months, I have been using it 
for more than 16 years and I still find it to 
be the most useful of all languages for 
business-oriented applications. It may not 
be esoteric but it does the job and that's 
what counts. 

Roger S. Erickson, President 
Nordic Systems 
23 Carriage Hill West 
Williamsville, NY 14221 

As a long-time proponent of COBOL 
and a recent convert to Radio Shack's 
TRS-80 Model III, I was pleased to find 
Rowland Archer Jr/s software review of 
RSCOBOL. Unfortunately, Mr. Archer 
did a grave injustice to a magnificent soft¬ 
ware product. 

The overall negative tone of the article 
obviously reflects Mr. Archer's lack of ex¬ 
perience with COBOL and his narrow ex¬ 
posure to microcomputers. 

BYTE's choice of article highlights was 
poor. How detracting is a non-full-screen 
editor compared to the powerful global 
Find and Change commands available in 
CED1T7 How many minicomputer, or for 
that matter, large-computer systems pro¬ 
vide for compiler output listings to be 
routed to disk, printer, or screen? What 
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are the true trade-offs to ISAM (indexed- 
sequential access method) files? What 
about the power of inter-program com¬ 
munications, program segmentation, 
run-time speed, source-code protection, 
and portability of application software? 

Ryan-McFarland Corporation's RS- 
COBOL is a superior development system 
for the TRS-80, Although it is not a 100 
percent implementation of the ANSI 
X3 *23-1974 COBOL Standard, it is a 
major step in bringing quality mainframe 
software to the microcomputer. The $199 
price is probably the best buy on the 
market today. By comparison, COBOL 
for the Apple II costs close to $1000 (five 
times as much) when you add the price of 
the software and the necessary add-on 
280-processor hardware (the Microsoft 
Softcard). 

Our company, C.O.P.E., is presently 
marketing an accounts-receivable and 
billing system written entirely in 
RSCOBOL. A pharmacy management 
system will be completed shortly. Con¬ 
trary to Mr. Archer's article, both systems 
utilize disk space very well. The use of 
computational fields (COMP-3) and intel¬ 
ligent choices of file accesses take full ad¬ 
vantage of the two 5 V 4 -inch disk drives 
the systems were designed for. I challenge 
any other language to maintain over 1500 
customer records on one floppy disk with 
multiple access through ISAM organiza¬ 
tion, thus eliminating the need to sort. 

Ronald Pokorny, President 
C.CXP.E, 

POB 227 

Coopers town, NY 13326 


Learning from Pascal 

My contact with computers started 
with solving hyperbolic partial differential 
equations on the ENIAC computer in 
1945, Since then I have been involved 
with many programming languages. Now 
retired, I have an Apple II with a Corvus 
hard disk. Being a novice with Pascal, 1 
decided to put the timely Pascal programs 
in the February 1982 BYTE into my Apple 
as a learning exercise (see Edward 
Hey man's "FIT—A Federal Income Tax 
Program in UCSD Pascal/' page 148, and 
Thomas E. Doyle's " Pascal NOW, Let 
Pascal Balance your NOW Account," 
page 290). 

From Hey man's tax program I found 
that Pascal is somewhat wordy. The pro¬ 
gram to handle three of the 57 IRS tax 


forms took 60 pages of listings when I in¬ 
cluded the cross-reference listings. I expect 
it will be a useful program for the reasons 
he mentions. 

From Doyle's NOW account check¬ 
book balancer I learned several things. 
First I discovered that Pascal (at least 
Apple Pascal) has a data-entry flaw. 
READ and READLN for integers and real 
numbers produce fatal errors which cause 
the system to reboot and lose your check¬ 
book file. There is an "IORESULT' de¬ 
fined but the following sequence does not 
work: 

REPEAT 


WRITELN(1TEMNUMBER'}; 

READLN ITEMNUMBER 
UNTIL IORESULT=0 

After studying the way Hey man handled 
this problem l wrote two procedures, 
INTGR( I INTEGER) and REALE 
(R:REAL), which read in a string, examine 
the characters to ensure that they are in¬ 
deed digits, and then generate the desired 
integer or real. If an error was contained 
in the string it forgives and allows you to 
reenter the string. While I was making 
these changes to make data entry 1 also 
changed the program to (1) put balance 
amount in the record, (2) allow a choice 
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INTRODUCING 



NOW YOU CAN USE YOUR PRINTER 
WITHOUT WASTING COMPUTER TIME. 


As you know, your computer 
drives your printer. And when it’s 
performing this function, you 
can’t use it for anything else. 

A program that takes fifteen 
minutes to print makes you wait 
fifteen minutes before you can 
compute again. And if it takes 
two hours to print, you wait two 
hours. 

A waste of valuable time. 

THE NEW MICROBUFFER™ 
INCREASES YOUR EFFICIENCY. 

Microbuffer allows you to print 
and process simultaneously. No 
waiting! 

MICROBUFFER 
ACCEPTS PRINTING DATA 
AS FAST AS YOUR 
COMPUTER CAN SEND IT. 

Microbuffer first stores the data 
in its own memory buffer and 
then takes control of your printer. 
This frees the computer for more 
productive functions. 

Additional output may be 
dumped to the buffer at any time 
and it will be printed in turn. 


MICROBUFFER WILL 
SPEED UP ANY PROGRAM 
THAT REQUIRES PRINTING. 

The full line of Microbuffers is 
designed to accommodate 
virtually any computer/printer 
combination. 

Microbuffers are available in 
Centronics-compatible parallel or 
RS-232C serial versions. 

FOR APPLE II COMPUTERS, 
Microbuffer li features on-board 
firmware for text formatting and 
advanced graphics dump 
routines. Both serial and parallel 
versions have very low power 
consumption. Special functions 
include Basic listing formatter, 
self-test, buffer zap, and 
transparent and maintain modes. 
The 16K model is priced at $259 
and the 32K, at $299. 

FOR EPSON PRINTERS, Microbuffer 
starts at $159 in either an 8K 
serial or a 16K parallel version. 
The serial buffer supports both 
hardware handshaking and XON- 
XOFF/ETX-ACK software hand¬ 
shaking at baud rates up to 
19,200. Both Epson interfaces are 
compatible with all Epson com¬ 
mands including GRAFTRAX-80. 
Both are user-expandable to 32K. 

ALL OTHER COMPUTERyPRINTER 
COMBINATIONS are served by the 
in-line, stand-alone Microbuffers. 


Both serial and parallel versions 
are expandable up to 256K. The 
serial stand-alone will support 
different input and output baud 
rates and handshake protocol. 
The 32K model starts at $299, 
64K for $349. 64K add-ons for up 
to a total of 256K are just 
$179.00. 

SIMPLE TO INSTALL. 

Microbuffer II, being slot- 
independent, will fit into any slot 
directly inside the Apple except 
zero. 

Microbuffer for your Epson 
mounts easily in the existing 
auxiliary slot directly inside the 
Epson printer. 

The stand-alone Microbuffer is 
installed in-line between virtually 
any computer and any printer. 

MICROBUFFER FROM 
PRACTICAL PERIPHERALS. 

When you think of how much 
time Microbuffer will save, 
can you afford to not have one? 

PRACTICAL PERIPHERALS, INC.™ 
31245 LA BAYA DRIVE 
WESTLAKE VILLAGE, CA 91362 
(213) 991-8200 
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YOU SAVE WHEN WE BUY FOR YOU... 

It’s that simple! Our fee is one-fourth of your savings off 
list price, and It's still a better deal than mail order. 

Why? 

• Better prices * Full service and support 

• Exporting * Access to 500 manufacturers 

• Leasing * Assembly integration, testing 

Sample prices paid by our clients (including fee) are: 


COMPUTERS 


Adds Muitivision 

$ 3,075.00 

IBM Personal comp. 

CALL 

Adds Muitivision 1 

3,074.00 

Seattle boards 

CALL 

Alpha Micro 1030 

12,047,00 

IBC Cadet 

4,211,00 

Alpha Micro 1051 

17,634,00 

Micromation 

CALL 

Alspa AC1-2/SS 

2,320.00 

NEC 8001A 

750.00 

Altos 8000-02 

2,620.00 

NEC 8012A 

490.00 

Altos 8000-10 

6.295.00 

NEC 8031A 

750.00 

Aitos 8000-15 

3,585.00 

NorthStar Advantage 

2895.00 

Altos 8600-10 

7,586.00 

NorthStar Adv. HD 5 

4,995.00 

Altos Series 5-15D 

2,182.00 

NorthStar Hor64K0D 

2,650.00 

Altos Series 5-50 

4,372 00 

Onyx 5001 MU-6 

7,350.00 

Apple 2 + 48K 

1,208.00 

Onyx 8000 MU-10 

7,900.00 

BMC 20 B 

5,422.00 

Osborne 

CALL 

CCS Series 300-1A 

4,414.00 

Sanyo 2000 

2,708.00 

Columbia Data 

CALL 

Seattle System 2 

3,251,00 

Cromenco System 0 

3.200.00 

Televideo TS-802 

2,600 00 

Cromemco System 1 

2,946.00 

Televideo TS-802H 

4.550.00 

Cromemco System 2 

3,400.00 

Televideo TS -806 

5,100.00 

DEC VT-180xx 

3.344.00 

Vector 2600 

4.221.00 

Dual 

12,636.00 

Vector 3005 

5,495.00 

Dynabyte 

26% OFF 

Vector 5005 

7,308.00 

Eagle II 

3,796,00 

Xerox 820 8" 

2,995.00 


PRINTERS 




Ampere* GP 300 

3,695.00 

NEC 3510 

CALL 

Brother, parallel 

853.00 

NEC 7710 R/0 

2,325.00 

C. Itoh F-10, daisy 

1,400.00 

NEC 7720 KSR 

2,685.00 

C. Itoh Comet It, dot 

799.00 

Olivetti 231 

2,104.00 

Diablo 630, daisy 

2,098.00 

Quine 9/45 

2,045.00 

IDS 560/G 

995,00 

Smith Corona TP-1 

681.00 

IDS Prism 80 

744.00 

Seilem 1.16K+trac. 

2,595.00 

IDS Prism 132 column 

1,430 00 

Tally 

CALL 

DISK DRIVES, 



Amdek Color II term. 

740.00 

Houston Instr. DM P-2 

1,147.00 

A-J1256 modem 

641,00 

H ouston Instr. DM P-4 

1,460.00 

CorvuslOmegH.O. 

3,825.00 

Houston Instr, DMP-7 

2,077.00 

DEC VT-100 terminal 

1,390.00 

Morrow 20 meg H.D. 

3,650.00 

Call Toll Free 800-227-2288 

In California (415) 376-9020 


Ask about our Leasing Program. We are 

buying agents for overseas computer dealers and 
distributors. 

EXPORT SERVICES available. 

International Telex 470851 

Mastercard. VISA at 3% handling fee Prices subject to change without 
notice Minimum fee $150- 15% restocking charge. 


THE PURCHASING AGENT 

1635 School Street, Suite 101. Moraga, CA 94556 


between displaying the checks on the 
monitor or printer, and (3) permit modi- 
fying any quantity on any check. 

Any reader interested in this modifica¬ 
tion of Mr, Doyle's program can send me 
an Apple 5 V*-inch disk and a stamped 
self-addressed envelope and I will send 
him or her a copy. 

R. F. CJippinger 
57 Rockview St, 

Jamaica Plain, MA 02130 


More on Apple Pascal Units 

Dr. Ross Tonkenss "A Guided Tour of 
Apple Pascal Units and Libraries" (Feb¬ 
ruary 1982 BYTE, page 225) has high¬ 
lighted an elegant method of breaking 
down logically separate modules into 
physically separate "units." However, he 
did not mention the drawbacks and 
obscurities of units in UCSD Pascal. 

UCSD Pascal units consist of an inter¬ 
face, an implementation, and an initializa¬ 
tion part. Objects declared in the interface 
are global, just as if they had been 
declared in the host program. Objects 
declared in the implementation part are 
hidden from the host program; they are 
"private" to the unit. Private variables can 
be initialized by the initialization part; this 
happens at run time, before the host pro¬ 
gram is executed, 

A good question is whether those 
peculiar "private" variables retain their 
initial value even if the unit containing 
them is not referenced. In Pascal, local 
variables and parameters are lost 
whenever the function or procedure con¬ 
taining them is exited. Thus one cannot 
expect a local variable to have the same 
value when the same procedure is called 
several times. In units, however, one can. 
Private variables are not removed from 
the stack, even if a unit is not active. This 
is a FORTRAN-like "feature," which 
clearly violates the spirit of Pascal and 
wastes space. The Apple Pascal compiler, 
however, is smart enough to detect 
variables which are declared in the im¬ 
plementation part but referenced 
nowhere. For such variables no space is 
allocated. 

While private variables may be re¬ 
garded as just obscure, the missing sym¬ 
metry between the host program and its 
units can turn out to be a serious draw¬ 
back to top-down program development. 
Units can be compiled without their host 
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Be Picky. Get Economy. Quality, Flexibility 
and Compatibility from Board Level Products to 
Complete Multi-User computer Systems. 


Bank Selectable 
S-100 128K Memory. 

Systems Group’s new 
128K dynamic memory 
board has eight inde¬ 
pendent 16K software selectable 
memory banks, each addressable 
on any 16K boundry. It’s jumper 
selectable so you’re not PROM 
locked in to any one configuration. 
And with more advanced features, 
it’s the most flexible in the 
industry. 

Fully Compatible — 
S-100 Boards. Use any 
of Systems Group’s 
bank select memory 
boards for Alpha 
Micro, Cromemco/CROMIX, 
Dynabyte, North Star, MP/M, 
OASIS and most other S-100 
systems. Other high quality S-100 
microcomputer boards include the 
newest high performance single 
and multi-user Z80 CPU board 
with up to 4 serial I/O’s, floppy and 
hard disk controllers with a super 
CP/M and much more. All fully 
burned in and tested. 

Eight-Inch Add-On 
Floppy Disk, Hard 
Disk, and Tape Drive 
Subsystems. This 
series was created to 
provide a full range of mass 
storage products to complement 
the System 2800 computers. The 
subsystems also offer universal 
systems expansion to the users of 
other S-100 systems. 
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Series 2800 Business 
Computers. Systems 
Group offers a choice 
of expandable systems 
with dual floppies (up 
to 2.4M Bytes) or hard disk (up to 
40 M Bytes) w/ floppy (1.2M Bytes) 
or tape (20M Bytes) for back-up. 

Expandability. Add¬ 
on memory, I/O and 
drive subsystems 
means never being 
trapped into systems 
without flexibility. With Systems 
Group’s reliable designs you can 
add more floppy and hard disk 
drives or tape back-up for increas¬ 
ing mass storage requirements. 
Add more memory and I/O for up 
to 12 independent users per 
system. Choose from super CP/M, 
MP/M II, or OASIS operating 
systems. 



Come to Systems Group for 
any of your microcomputer needs. 
Everything from our new 128K 
Memory Board to complete sys¬ 
tems. We're helping make com¬ 
puters what they should have been 
in the first place. 


All Systems Group's products are war¬ 
ranted Fur one year. Ask about our 30 day dealer/ 
OEM evaluation policy. 

CP/M anti MP/M art? Registered Trademarks 
of Digital Research. OASIS is a Trademark of 
Phase One Systems. Inc. 


Systems 


Group 


A Division of MEASUREMENT systems A controls incorporated 
1601 Orange wood Avenue 
Orange. California92668. (714) 683-4460 
TWX/TELEX 910 593 1350 SYSTEM GRP URGE 
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Now add time¬ 
keeping capability to your 
RS-232C compatible 
computer. The Hayes 
Chronograph calendar/ 


program, but the host program cannot be 
compiled without the units it uses- The 
reason for this is that all objects declared 
in the interface of a unit are simultaneous¬ 
ly part of the global declaration part of 
the host program. 

Let us imagine a unit containing func¬ 
tions and procedures which expect vari¬ 
ables of type COLOR = (GREEN, 
YELLOW, RED) as input. Then the type 
COLOR has to be declared in the unit's in¬ 
terface part; otherwise the unit will not 
compile, due to an 'UNDECLARED 
IDENTIFIER" error. 

A host program which uses this unit 
must not declare the type COLOR; other¬ 
wise compilation will stop with the error 
message "IDENTIFIER DECLARED 
TWICE." This is true even if COLOR is 
used elsewhere in the host program. 

The logic of the problem might now 
dictate the use of a second unit whose 
functions and procedures also deal with 
variables of type COLOR. In order to 
compile this second unit, we again have to 
declare the type COLOR in its interface 
part. But now we have got two units with 


the same type declaration, and therefore 
we get the "IDENTIFIER DECLARED 
TWICE" message when we try to compile 
the host program. 

There are two ways around this prob¬ 
lem: first, we could nest the second unit 
inside the first one—but this implies a 
hierarchical relationship that has nothing 
to do with the structure of the problem. 

Second, we could declare two types: 
type COLOR 1 - (GREEN, YELLOW, 
RED). This works because variables of 
type COLOR can be assigned to variables 
of type COLOR1 and vice versa: UCSD 
Pascal employs structure compatibility (as 
opposed to name compatibility). 

The second trick is even worse than the 
first. Multiple declarations have to be 
used where the problem requires just one. 

In my opinion this interface problem is 
a serious design flaw. A solution could 
have been a "symmetrical" construction: 
the interface part must appear both in the 
unit and the host program, allowing both 
the unit and the host program to be com¬ 
piled separately. The price to be paid for 
this solution would have been the invoca¬ 


tion of the linker every time a unit had to 
be used—no "prelinked ' units would have 
been possible. But I consider this price to 
be small if compared with the present 
messy situation that seriously hampers the 
use of units in the development of large 
programs. 

Finally, let me correct an error in Dr. 
Tonkens's article. He states that Pascal 
cannot express the concept of absolute 
addressing; i. e. r there are no PEEKs, 
POKEs, or CALLs. On the other hand, he 
shows a unit that does the "dirty trick" of 
mapping absolute hardware addresses to 
integer variables through the use of 
variant records. Variant records, 
however, are in no way special to 
Apple/UCSD Pascal; they are part of the 
standard language as defined by Jensen 
and Wirth. Therefore this "dirty trick" 
works with any Pascal on any machine 
that embodies the Jensen and Wirth stan¬ 
dard. No unit is necessary for this pur¬ 
pose, 

Ulrich Schmidt 
Am Hofling 4 
5100 Aachen 
West Germany 


clock coordinates and . 

logs system activities by 

date and time .. down to the second. 

The Chronograph is ideal for 
business or home applications Use it 
with your computer for timing everything 
from time sharing access. to electronic 
mail and lights and sprinklers. 


Microcomputer! Compormrit System 


Plus Chronograph is 
designed to slack neatly 
, on top of other Hayes 
Slack component systems 
like the RS-232C com- 
cifinni patibie Smartmodem 

(Each requires a dedi¬ 
cated RS-232C port.) 

Keep your computer system up-to- 
date with the Hayes Stack Chronograph 
Only $249 at computer stores every¬ 
where There's no t - 

better time [ f J HayeS 


The Hayes Stack Chronograph 
It’s time. And it’s now. 


A minor error has been brought to my 
attention by an alert BYTE reader con¬ 
cerning a statement made by me on page 
236 of my article in the February 1932 
BYTE, "A Guided Tour of Apple Pascal 
Units and Libraries." 

I stated that the interface section of a 
unit must always declare at least one pro¬ 
cedure or function. This is not strictly 
true. In fact, it Is true only if there is also 
an implementation section to the unit. Ac¬ 
cording to the syntax diagrams on pages 
201 and 202 of the Apple Pascal Language 
Reference Manual , an implementation 
section is optional. Thus, if there is no im¬ 
plementation section, there need be no 
procedure or function declarations in the 
interface section. This situation could 
arise if the unit were written solely to 
declare a set of global variables which 
many programs could share by using the 
same declaration-only unit. 

1 wish to express my thanks to Leslie 
Hogben, Assistant Professor of Mathe¬ 
matics at Iowa State University, for bring¬ 
ing this fine point to my attention. 

Ross M. Tonkens, M.D. 

Cedars-Sinai Medical Office Towers 
8635 West Third St., Suite 11S5W 
Los Angeles, CA 90048 


Hayes Microcomputer Products Inc. 


5835 Raacftfieo Com&fs East Norcross, Georgia 30092 (404) 449-0791 
Hayes Stack is a tradem arte ol Hayes Microcomputer Products, inc. 
©1901 Hayes Microcomputer Products. Inc. Sold only in the US.A. 
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Every week, 
2500 more people 
like you 

are going to work with 
anOsborne’ 
personalbusiness 
computer. 


It is easy to learn, fun to 
use, and quickly becomes 
indispensable. 

One price, $1795, buys it all 

The Osborne is available 
from a computer retailer near 
you. 

And you can buy it in any 
color you want. As long as it 
is blue. 

Put away your buggywhips. 



Henry Ford revolutionized 
personal transportation. 

Adam Osborne has 
done the same for personal 
business computing. 

Virtually everything 
you need in a personal 
business computer to work 
faster and better with words, 
numbers, and ideas is included 
in a portable carrying case you 
can take anywhere. 


In California call 800 
772-3545 ext. 905 ; outside Cali¬ 
fornia call 800 227-1617 ext. 905, 
for your near OSBORNE 

est dealer. COMPUTER CORPORATION 


Tfte H795 suggested retail cries lew the Ostome 1 fa registered trademark of Osborne Computer Corporation) includes a lull business keyboard. bulft-in CRT display. two built-in floppy disk drives. 
CPU and 64 kilobytes of RAM memory. R5-232 amj IEEE 4&0 interfaces, and ihe following software peerages WORDSTARS word processing with MAlLMERGE* (a trademark and a registered 
[rademgrk or MicroPro International Corporation ot San Rafael, California); SUPERCALC®' electronic spreadsheet system {a trademark of Sorcim Corporation); CBA5JC* (a registered trademark 
of Comprtaf Systems); MBASfC* (a registered [rsdemadt of Microsoft);. and CP/M* (a registered trademark of Digital Reaaarch} 












It’s the best part of any Apple 


Your Apple computer can 
grow thorn ordinary to aw esome 
in a matter oTminutes. 

The Elite disk drive Scries by Rana 
Systems gives you that kind of magic. 
Quickly easily and cost-effectively. 

This superb family of sophisticated 
floppy drives was designed and per¬ 
fected by a team of industry-respected 
engineers expressly for Apple® com¬ 
puter owners who have long been de¬ 
manding more disk drive for their money. 

Now- they have a drive that makes 
an Apple perform the way it should. 

For example; 

Elite One, the most economical 
Rana drive, delivers 15% more storage 
capacity than Apple's drive. The top- 
of-the-line Elite Three will provide an 
astonishing four-times more storage, 


approaching hard disk performance. It’s 
done through exclusive high-density 
single and double-sided disks and heads. 

Here's a tantalizing taste 
of just how formidable your 
Apple can become. 

Next to enormously increased disk 
space, Apple buyers are most excited 
about Rana’s fingertip Write/Protect 
feature. A pushbutton on the LED-lit 
panel gives you a new measure of 
failsafe control. 

While Elite drives are all plug- 
compatible with Apple’s controller, 
Rana’s vastly superior controller card 
is a must for those with growing data 
processing demands. With if you con¬ 
trol up to four floppy drives using only 
one slot... while still utilizing your 


Apple computer to achieve dramatic 
new heights of system flexibility and 
processing power. 

A specially programmed Rana 
utility disk assures you of far-reaching 
compatibility and extra dimensions of 
business, leisure and learning applica¬ 
tions with your Rana-enhanced Apple 
computer 

There are many, many more 
operating refinements; Uncanny head* 
positioning accuracy 300% faster 
track- to-track speed, better operating 
economy, and gentler clamping action 
through an all-new diskette centering 
cone, to name just a few. 

A disk drive package like this 
doesn’t grow on trees, so write or call 
today lbr more information about the 
Elite Series. 


RanaSystems 




20620 South Leapwond Avenue, Canum, CA 90746 213-538-2353. For deafer information call toll free: 1-800-421-2202 In California only call: 1-800-262-122L Source Number TCT-654. 

Apple |j 4 registered I r«de ma rk of Apple Computer Inc. 













Rana Systems 
Distributors 


MicroDistributors Incorporated 

Los Angeles, California 
714-540-4781 

Trak Microcomputer 
Corporation 

Chicago, Illinois 
312-968-1716 

Computer Data Services 

Boston, Massachusetts 

603- 673-7375 

DRV Electronics 

British Columbia, Canada 

604- 576-1045 

Regional 
Service Centers 


Rana Systems 

Los Angeles, California 
213-538-2353 

Peripheral Marketing Inc, 

Palo Alto, California 
415-964-4652 

Peripheral Marketing Inc. 

Boston, Massachusetts 
617-449-5404 

Peripheral Marketing Inc. 

New York, New York 
201-584-0010 


vni »h b UMf a 

Precise head-positioning 
saves your valuable time, vour 
disks and your temper. 

Your lactory-supplied Apple® 
disk drive has a plastic head posi¬ 
tioner Like a toy, it's a workable 
but sloppy way to capture data. 
Characters are obscured, and multi¬ 
ple passes are needed to deliver a 
given bit of information. 

Rana’s head positioner is 50 
percent more precise. It uses finely 
machined lead screws and metal 
band positioners that assure fast data 
recognition and optimum disk life. 

Your local Rana Dealer can 
give you the complete picture on 
this and other major operating 
advantages. 

RanaSystems 



20620 South Leap wood Avenue 
Carson. CA 90746 213-538-2353 

® Apple is a registered trademark of Apple Computer, Inc. 
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Getting Rid of QWERTY 

It is my understanding that the arrange¬ 
ment of keys on the traditional QWERTY 
keyboard is about the most inefficient lay¬ 
out that could be devised. This was the in¬ 
tent of the designer of the layout, whose 
early mechanical typewriter had con¬ 
siderable backlash so that an efficient 
typist using an efficient key layout would 
have typed too quickly, locking up the 
mechanical parts. Modern typewriters 
have overcome these mechanical limita¬ 
tions, but conservatism on the part of 
typists who have been trained on the 
QWERTY keyboard has resisted all at¬ 
tempts to introduce more efficient key 
layouts. This resistance to change is 
understandable but ill-advised, because 
retraining to a better layout takes very 
little time and its use allows the typist to 
work more efficiently with less fatigue. 

Be that as it may, it seems to me that the 
designers of computers, and particularly 
microcomputers, are missing a great op¬ 
portunity in not offering the option (or 
standard) of a more efficient key layout. 
The majority of people buying and using 
microcomputers have little or no profes¬ 
sional typing experience and would wel¬ 
come a more efficient and more easily 
mastered key layout. 

The option of a different layout should 
be easy to offer—the main requirement 
would be a character-generator chip in the 
required configuration. In fact, the most 
tedious part of any conversion would be 
changing the keycaps on the keyboard to 
reflect the new layout. 

Of course, it would be preferable if a 
change in layout could be to a new inter¬ 
national standard layout, I believe that 
some work has been done on this, but per¬ 
haps agreement on a standard would (as 
usual) be the main stumbling block. 

I am certain that if microcomputer 
manufacturers were to offer this option 
(or standard) it would be widely accepted 
by users and, in use, might overcome the 
resistance of established typists so that in 
time we might witness the demise (with no 
regrets) of the terrible QWERTY layout. 

C, W. Green 
POB 2972 
Singapore 9049 


Paging Malfunction 

1 wish to compliment Joseph Holmes on 
his excellent article about the Commodore 


4022 and Epson MX-80 printers, "Com¬ 
modore 4022 Printer " (March 1982 
BYTE, page 26). Although I have owned a 
4022 since last July, I was not familiar 
with the MX-80, but I suspected they were 
kissing cousins. The plotting routine for 
the MX-SO contained elsewhere in that 
issue could easily be adapted for use with 
the CBM/PET and 4022 combination. 

However, Mr. Holmes's description of 
the 4022's paging function is not quite ac¬ 
curate. When paging is turned on initially, 
the printer does a linefeed, yielding one 
less than the set number of lines for the 
first page. Subsequent pages will have the 
correct number of lines. This can be quite 
annoying when printing out data in tab¬ 
ular form that requires more than one 
page. This will also happen if the set num¬ 
ber of lines per page is changed. 

Jack B. Cooper 
46 Henry Ave. 

Princeton, N] 08540 


No Discount—No Sale 

Thank you for printing the letter from 
Mr. Dennis Pratt in the March 1982 BYTE 
(page 14). The information regarding the 
new sales rules and retail restrictions 
established by Apple Computer Inc. was 
most interesting. 

In this day and time when everyone is 
making every possible effort to boost 
sales, it is interesting to find the manage¬ 
ment at Apple directing its sales outlets to 
stop all mail and phone discount sales. 
You can't blame a company for wanting 
to offer the best possible service: how¬ 
ever, sales decisions of this type are not 
only foolish and very risky, but certainly 
show little consideration for those who 
have an Apple system and want to add to 
it by buying from those dealers that offer 
the best prices. 

We were going to build a small-business 
computer system based on the Apple: 
however, with the nonavailability of dis¬ 
count components, I have today sold the 
Apple products that we had in the system. 
The computer, disk drives, monitor, 
printer, and other items were sold at a loss 
to us; nevertheless, I cannot see continu¬ 
ing with a system which is manufactured 
by a "no discount" company. 

We will pick up and install our new 
brand of computer system tomorrow, I 
am sure there are others out there who 
make computers that perform just as well 
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Letters 


as the Apple, This decision by Apple 
comes at a time when there are other firms 
entering the small-business computer mar¬ 
ketplace—firms that will discount their 
products in appreciation of our business. 
Maybe if other businesses follow actions 
tike ours, we can offer Apple the challenge 
it's apparently looking for, and put that 
company in its proper position in today's 
marketplace. 

This move by Apple is about as smart 
as adding a surcharge to the price of a new 
car. Lots of luck, Apple. You're going to 
need it. 

William D. Mauldin 
Broadcasting/Recording Productions 
FOB 547 

Delray Beach, FL 33447 


More Microcomputer Forms 

1 recently read Phil Lemmons's interest¬ 
ing article titled "Custom and Standard¬ 
ized Forms for the Microcomputer User" 
(March 1932 BYTE, page 193). I thought 


the article was well written and presented 
a true picture of what is happening in the 
microcomputer forms market. 

UARCO is one of the world's largest 
business-forms manufacturers. For some 
time now, we have been developing busi¬ 
ness forms for the microcomputer market. 
In addition to being software-compatible 
with a number of systems on the market, 
UARCO forms are graphically appealing. 
We have manufactured most of these in 
three colors to give the appearance of a 
custom form at the price of a stock form. 
We also provide one of the largest selec¬ 
tions of computer supplies found 
anywhere. 

If Mr; Lemmons decides to write 
another article on microcomputer forms 
or supplies, we would appreciate being in¬ 
cluded. 

Jack M. Resnick, General Manager 
Direct Mail Marketing 
UARCO 

121 North Ninth St, 

POB 943 

De Kalb, IL 60115 


Optical Reader Interface 

I am attempting to interface an IBM 
1230 Optical Reader to a TRS-30 Model 
II. 1 would appreciate hearing from 
anyone who has or intends to do the 
same. 

Louis M. Ferrari 
3919 Octave Drive 
Jacksonville, FL 32211 ■ 


BYTE's Bugs 


Switched 

Assignments 

A few bugs were found lurking in 
David Staehlin's article "An 3080-Based 
Remote Appliance Controller" {January 
1932 BYTE, page 239). In figure 1 on page 
240, pin 4 and pin 6 of ICl (IClb) were 
switched. Pin 6 should be where pin 4 was 
located and vice versa. As it is shown, the 
circuit will fail to oscillate.■ 



SystemsXECx 


One Step Above 
The Competition 


• General Ledger • Accounts Receivable 

• Payroll • Accounts Payable 

• Inventory • Data Base 

The Systems E€x helps you gain complete financial con¬ 
trol over your business by providing reports such as: 

• Balance Sheets • Ledger Reports 

• Aged Receivables • Inventory List 

• Payroll • Database Reports 

It makes office operations more efficient by printing: 
payroll checks, invoices, vendor file and statements. 
The KSAM card provides fast online sorting capability, 
making the EX one of the fastest accounting systems 
available on the APPLE II. 

available on CORVUS hard disk. 

Optional Modules - Job Costing - Cycle Billing 
Take a step above YOUR competition with the Systems IE €x 
Source #TCK 757 


Sof tuicire Inc. 

2455 S,W. 4th Ave. 

Ontario, OR 97914 • (503)881-1477 


APPLE.1Mb a trademark of Apple Computer; CORVUS is a trademark of Corvus Systems; SYSTEMS If EX is a trademark of Westware, Inc. 
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And The 

Winner Is,,. IBC 


A/hen you are racing toward that finish line, 
seating the competition is everything. IBC is 
he choice of OEM's, system integrators and 
dealers throughout the world, because in 
aenchmark after benchmark our small 
susiness computer systems finish first. 

Me finish first because we are faster, offer 
nigher quality peripherals and can expand 
sur system significantly beyond our nearest 
competitors. In fact, looking at the chart 
oelow, you can quickly see why knowledge¬ 
able resellers are choosing IBC. 



UK 



Oasis Operating System 
(Max. Users) 

9 



CPU Speed (MHz) 

6 



Disk Speed I/O (MB/Sec.) 

.81 


.54 

Seek (Milli Sec.) 

35 


65 

Cache Disk Memory 

Yes 


No 


Circle 179 on Inquiry card. 

Join us in the winners circle with high 
performance equipment and the best dealer 
plan in the industry. Call or write: 


OUTSIDE THE USA 


WITHIN THE USA 


X0^/fnlegraied Business Computers BinC/ DISTRIBUTION 


21592 Marl I la Street 

Chatsworth, CA 91311 

(213) 882-9007 TELEX NO. 215349 


4185 Harrison Slvd. r Suite 301 
Ogden, UTAH 84403 
(801)621-2294 



























































The Input/Output Primer 

Part 6: Interrupts, Buffers, 
Grounds, and Signal Degradation 

The conclusion of a six-part series covering fundamental 
issues in computer interfacing. 


Steve Leibson 
Cadnetics Corporation 
5797 Central Ave. 
Boulder, CO 80301 


In our discussions about I/O hard¬ 
ware, we talked about the needs of a 
wide range of peripheral devices. 
Some devices are much slower than 
internal computer processes, some 
are about the same speed, and some 
are faster than the computer can com¬ 
fortably handle through normal 
means. 

We discussed the three hardware 
handshakes associated with these 
three classes of peripherals. Slow 
devices are best handled by interrupt. 
Only when the device is ready for 
another data transfer is the processor 
interrupted so that it can service the 
peripheral. 

Medium-speed devices can interact 
with the processor directly since they 


This article concludes Steve 
Leibsons six-part series , The Input/ 
Output Primer. Covering the basics of 
how computers communicate with the 
world r the articles have described how 
some of the problems in this area have 
been solved , Steves ‘An I/O 
Glossary, a valuable reference for the 
series, was published in the series' first 
installment (February 1982 BYTE, page 
122). Figure numbers are continued 
from Part 4. 


will not degrade system performance. 
High-speed devices require special 
hardware for direct memory access 
(DMA) because the processor alone is 
not fast enough to service them. 

The hardware to perform interrupt 
I/O and DMA is useless without soft¬ 
ware to support the capability. In the 
discussion of formatted I/O, we were 
referring only to the simpler hand¬ 
shake or programmed I/O. Most 
computers support this type of I/O 
even if it is only by using the PRINT 
statement. 

Hewlett-Packard desktop com¬ 
puters support interrupt I/O in two 
ways: user interrupt-service routines 
and buffer transfers. DMA is sup¬ 
ported only through buffer transfers. 
We will briefly discuss user interrupt- 
service routines and devote the rest of 
this discussion to buffers and buffer 
transfers. 

High-level languages frequently 
have subroutine capability. In HPL 
(Hewlett-Packard's high-performance 
language for the 9825A/B), subrou¬ 
tines are invoked with the "gsb" state¬ 
ment and the main program is re¬ 
turned by using an "ret/' BASIC uses 
the corresponding statements 
GOSUB and RETURN. 

User interrupt-service routines are 
a variation of the subroutine. After 


interrupts are enabled, the subroutine 
is invoked because a peripheral inter¬ 
rupts. The subroutine is written in the 
high-level language of the computer 
and is terminated with an interrupt- 
return statement such as "iret" in 
HPL. The following HPL program 
fragment illustrates how user 
interrupt-service routines are written: 

10 : 1-1 

11: oni 6, "send" 

12: eir 6 

• 


87: "send": wtb 6,A$[I,I] 

88: IH-1 — I;if I< =len(A$);eir 6 
89: iret 

Line 10 sets a counter that points to 
individual characters in string A$. 
Should an interrupt occur, line 11 
directs the program to line 87, labeled 
"send," and line 12 enables the inter¬ 
face hardware and software to accept 
interrupts. Line 87 sends a single 
character from string A$ each time 
the user interrupt-service routine is 
called. Line 88 increments the counter 
I to the next character and reenables 
interrupts if there are more characters 
to transmit. Line 89 forces a branch 
back to the main program. 
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1 R erommend^d 
Rt*l jil Price 


• Enlarged picture mode 

• Variable line length with left & right margufe^ 

• Block graphics • Chart Recorder Mode 

• 90° picture rotation * Upgradable 76 VIP™ G+ 

ip™ c+ w $t49 00 * 

has the feanfres of the VIP™G plus: 

■ A port with full RS232 capability 

• Software baud rate control fronMIO to %00 baud 

ip™ p v A $119°°* 

an InteHace card featuring: 

• Two parallel ports • Upgradable Ao VIP™ SP 

ip™ sp $14900* 

an Interface card featuring: 

» Two parallel ports • One serial port 

IP ,M Graphics Diskette $1995* 

Sppr the person who already owi^a parallel interface 
and cable* Features: 

• Full VIP™ i software capabilities 

• Plus side-by-side twin picture capability 

• Self-documentation 


Aopletime™yOock Card $99^®* 

fully Mountain Computer Softwari^ompatible 

• Disk included with all softwamr~^ 

• Includes Datebook™ - a complete desk calendar 

• Time of day • International time-keeping ability 

• Calendar datW • Recharging battery backup 

• Day of week A • Complete software formating 

• PrograrffTimer^a Offset time/date/day readout 

VIP rM Caid - 44 Versatile Interlace Peripheral” 

(Available for EPSON, NEC. C-ITOH. IDS PRISM, OKI DATA and 
nthei graphic primers soon,) w 

VIP™G- The Ultimate Graphics Card $11900* 
A Centronics Parallel Interface and Cable featuring^. 

• Text and graphics screen dump routine 

• Graphics with inverse & emphasized modes 



TM 


Microcomputer Business Industries Corporation 

Suite 200 - 1019 8th Street National an(J jntemationa , 

Golden, Colorado 80401 
(303) 279-8438 TWX: 910-934-0191 


dealer inquiries welcome. 


Apple B a trademark of Apple Computer Inc, MBI, Applet true, VIP. and Daiebook are trademarks ol Microcomputer Business Industries Corporation. 
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Figure 16 : A diagram showing the function of software buffers. These buffers store data 
for data-transfer routines that use interrupts. A program fills an output buffer and an 
interrupt-service routine empties it. An interrupt-service routine fills an input buffer 
and a program empties it t The program initiates both input and output transfers. 


LIGHTNING FAST 
SAFE AND SOUND 


Rapidly write programs and 
save your files with Audio 
Light utilities for CP/M: 

BACKFIELD 

MPL-MENU PROGRAMMING 
LANGUAGE 

Our Quality Software will 
improve your productivity. 

THE BACKFIELD 

Our backfield software saves and protects your hard 
disk data with these fine features: 

•Backs up a hard disk to floppies 
•Backs up selected files or all files 
•Automatically selects files that have changed since 
last backup 

•"Squeezes" text if desired 
The BACKFIELD consists of three programs: 
FULLBACK backs up an entire disk to another set of 
disks file-by-file, optimizing the use of all available 
memory. It writes a special checksum directory file for 
later use bv QUARTERBACK, 

HALFBACK hacks up a large fife to multiple disks. 

QUARTERBACK automaticaIIv determines which files 
have been changed since the fast backup, and backs up 
these files only. 

MPL-MENU PROGRAMMING 
LANGUAGE 

MPL simplifies application programming bv using 
menus to structure programs: 

• Data is displayed as items in a menu 
•Data is organized by connecting menus together 
•Selecting an item in a menu may call an 
application module 

•Message area at lop of each menu for module 
communication 

•Selection causes data to he placed in the message 
area 

•Interfaces with other programming languages 
MPL is a revolutionary new programming language for 
the system developer or end user to structure applica¬ 
tions in a natural easy-to-use manner. The design of 
MPL allows application modules to be written in any 
compiled language supported by CP/M 

PRICE-ORDER INFORMATION 

THE BACKFIELD 5150,00 

MEN U PROG RAMMING LANG U AGE 5175,00 

MPL requires a 24xB0CRT All software is supplied on 
8" single density diskette fur CP/M 2,2. 

Call (408) 395-0838, or send check tor 

AUDIO EIGHT, INC, 

146 Town Terrace, Suite 4 
Los Gatos, CA 95030 

*C.a!i form a residents add SW for safes tax 

Dealer Inquiries Welcome 


MPL is a trademark of Audio Light, Inc. 
CP/M is a trademark of Digital Research. 



Several things should be noted 
from this example. The "eir 6" 
enables the interface. The meaning of 
an interrupt is that the interface is not 
busy. The first interrupt will occur 
immediately after the computer 
executes line 12. Novices at interrupt 
routines always fall prey to this. If the 
interface has not been made busy by 
sending it a character before inter¬ 
rupts are enabled, interrupt is 
immediate. 

Note that the program must use a 
counter to keep track of where the 
next character will come from in A$. 
Also, interrupts must be reenabled in 
the interrupt-service routine if the 
transfer is not finished. This is 
necessary because the "eir" is can¬ 
celed when it is invoked. That 
prevents the interrupt-service routine 
from being interrupted. 

Buffers 

High-level-language program lines 
are slow compared to the native pro¬ 
cessor speed. User interrupt-service 
routines can support only low data 
rates. Buffer transfers are a much 
better choice for data transfers, leav¬ 
ing user routines to service special 
situations. 

Buffers are blocks of computer 
memory allocated for I/O. Data 
passes through the buffer on the way 
into or out of the computer. Enabling 
of interrupts and character counters is 
taken care of automatically and new 
features are available. Data transfers 
can be terminated on a count, as in 
the above example, or by a character 
match for buffered input. Figure 16 
shows how buffers are used for I/O. 

The following sample program 


lines perform the same task as the 
first sample, but use buffered I/O: 

10: buf "OUT",100,1 
11: wrt "OUT",A$ 

12: tfr "OUT",6 

As you can see, this is much 
simpler. Line 10 creates a buffer of 
100 characters, line 11 fills the buffer 
with the contents of string A$, and 
line 12 sends the data to the 
peripheral. The 1 at the end of line 10 
specifies an interrupt buffer. 

Why is this technique superior to 
simply writing out the data directly to 
the peripheral? Line 12 only initiates 
the data transfer. After that process is 
started, the program will continue 
with line 13. When the peripheral in¬ 
terrupts, it will automatically be 
given the next character. Meanwhile, 
the computer is executing the rest of 
the program. 

Interrupt buffers are faster than 
user interrupt-service routines for one 
primary reason. The only safe place 
to interrupt a high-level-language 
program is at the end of a line. In the 
execution of a line of high-level- 
language code, temporary locations 
are set up, addresses are calculated, 
and a whirl of activity is taking place. 
An interrupt routine must be able 
to return to where the program left 
off after the interrupt is serviced. If 
the user routine accesses variables be¬ 
ing used by the main program, or 
worse yet, changes those variables, 
there could be disastrous results. 

That is why high-level-language in¬ 
terrupts are restricted to the end of a 
line. Things are safe there. 

Conversely, the routines used by 
the buffer-transfer interrupt-service 


36 July 1902 © BYTE Publications Inc 


Circle 349 on inquiry card. 



















Performance . . . 


SBC-100S SLAVE PROCESSOR 

• Z80A CPU 

• 64K Bank Switchable Memory 

• 16K EPROM 

• 2 RS-232 Chan, (up to 19.2K BAUD) 

• 4 Parallel Ports 

• 4 Timers 

• IEEE 696 Buss Interface 

• Expansion Interface (X-Buss) 

• On Board EPROM Burner (Opt.) 

• $795.00 Single Unit Quantity 


SBC-100 MASTER PROCESSOR 

• Z80A CPU 

• 64K Bank Switchable Memory 

• 4K EPROM 

• NEC 765 FDC with PLL interfaces to 
all Shugart compatible Drives 

• 2 RS-232 Chan, (up to 19.2K BAUD) 

• 2 Parallel Ports 

• 4 Timers 

• IEEE 696 Buss Interface 

• $895.00 Single Unit Quantity 






SDS-HARD DISK INTERFACE 

MicropoJis 1220 Series 

Interface Adapter 

$150,00 Single Unit Quantity 

(Includes Software Drivers, Cabling, and Mounting 

Hardware,) 




Software Support . . . 

‘CPM 2,2 for Single User Systems 
**TURBODOS Single User or Networking 

‘Registered Trade Mark of Digital Research Corporatlon. 
’Tlegistered Trade Mark of Software 2000 


. . And Quality 

Boards Tested on "Bed of Nails*’ 

Support Logic meets MIL-STD-833 Specifications 
Gold Plated Connectors 
Full One Year Warranty 


We have it ALL! 



HMDWUfE 

SOFTWUtE 


SIERRA 


Hi 


TA SCIENCES 


Marketing Division 

21162 Lorain Avenue 


Falrview Park, Ohio 44126 



Fresno, California 














Up-to-the-minute 

information. 
Down-to-earth prices. 


Our low prices speak 
for themselves. 

Everything considered, 
we believe we offer you 
the best bottom line in 
the business — on a 
consistent basis. 

However, we invite 
you to take advantage of 
more than just our low 
prices. 

When you call Alpha 
Byte, you’ll be tapping-in 
to what is possibly the 
most comprehensive 
wealth of information 
available anywhere. 

Our people are state- 
of-the-art experts who 
live and breathe micro¬ 
computers. We require 
that they stay on top of 
this constantly changing 
business — using the 
new products, reading 
the literature about them, 
understanding their 
applications, advantages, 
and disadvantages. 

So if you have any 
questions — if you’re not 
sure about exactly what 
you need, or if you’d just 
like to discuss the pros 
and cons of a particular 
piece of equipment — 
call us. 

We love to talk about 
microcomputers. 


16K RAM KITS 13.95 

Set cl S NEC 4116 200 ns. Guaranteed one Full 
year 


DISKETTES 


ALPHA DISKS 

21.95 

Single sided, eertilied Double Density 40 tracks 

with Hub- ring. Box of 10 Guaranteed one full 

year 


VERBATIM DATALIFE 


M0 525-01, 10, 16 

26.50 

MD 550-01, 10, 16 

44 50 

MO 557-01, 10, 16 

45 60 

MD 577-01. 10. 16 

34 80 

FD 32 Qf 34-9000 

36.00 

F0 32 dr 34-8900 

45,60 

FD 34-4001 

48,60 

DISKETTE STORAGE 

5V PLASTIC LIBRARY CASE 

250 

0 PLASTIC LIBRARY CASE 

3 50 

PLASTtC STORAGE BINDER w/ Inserts 

9.95 

PROTECTOR 5K " (50 Disk Capacity) 

21 95 

PROTECTOR a [50 Disk Capacity) 

24 95 

DISK BANK SV 

5 95 

DISK BANK 0" 

6.95 

NEC PERSONAL 


COMPUTERS 


PC 0001A CPU 

899 OD 

PC-8012A I/O 

559,00 

PC-SG33A DISK I/O 

125.00 

PC-603tA DUAL DtSK 

899 00 


ALTOS COMPUTER 
SYSTEMS 

Call Alpha Byte lor our low Altos prices. 


ATARI COMPUTERS 


ATARI BOO 679.00 

ATARI <00 [ 1 GK) 339.00 

ATARI 810 DISK DRIVE 445,00 

ATARI 850 INTERFACE 169.00 

ATARI 41 0 PRGGRA M R ECORDER 1 5- 00 

EPSON CABLE 35.00 

MEMORY MODULE (16K) 89.95 

JOYSTICK CONTROLLER. . 10.00 

PADDLE CONTROLLERS 19 95 

STAR RAIDERS 35.00 

MISSILE COMMAND 35 00 

ASTEROIDS 35.00 

PAC M AN SCALL 

INTEC PERIPHERALS 
RAM MODULES 

48 K FOR ATARI 400.270.00 

32K FOR ATARI 800. 125.00 


ACTIVISION ATARI 
CARTRIDGES 

LAZAR BLAST 2195 

SKIING 21 95 

DRAGSTER 21.95 

BOXING .2195 

CHECKERS 21 95 

BRIDGE ,21.95 

KABQOM .21.95 

HEWLETT PACKARD 

HP CALCULATORS 

HP-11C LCD SCIENTIFIC 115,95 

HP-1ZC LCD BUSINESS. 125,95 

HP-371 BUSINESS .64 95 

HP-32ESCIENTIFIC w/ STATS, 4fi 95 

HP-33C Programmable Scien title 76 95 

HP-41C Advanced Programmable 211.95 

HP 4 1 CV Advanced Prog 2K mm 274.95 

HP-41 PERIPHERALS 

HP-82 I06A MEMDRY MOOLILE 27 95 

HP 82170A Quad Memory Module 89 00 

HP-82143A PRINTER/PLOTTER 324 95 

HP-8SM60A IL INTERFACE 119 00 

H P-621B1A DIGITAL CASSETTE 419 00 

HP MATH PAC 29 00 

HP STATISTICS PAC 29 00 

HP RIAL ESTATE PAC 39 00 

HP SURVEYING PAC 29.00 

HP STRUCTURAL ANALYSIS PAC 39.00 

HP COMPUTERS 

HP-B5A PERSONAL COMPUTER 2195.00 

HP SINGLE 5 V DISK DRIVE 1295 00 

HP DUAL DISK DRIVE 1995.00 

HP-85 A 16K MEMORY MODULE 239.00 

HP- 7225B GRAPH ICS PLOTTER 2195 00 

HP PL0TER MODULE ,605.00 

HP HNB INTERFACE 329.00 

HP STD APPLICATIONS PAC 83,00 

HP GENERAL STATISTICS PAC 63.00 

HP GRAPHIC PRESENTATIONS 159 D0 

HPVISICALC PLUS 159.00 

HP ROM DRAWER 39.0D 

HP PRINTER/PLOTTER ROM US.00 

HP MASS STORAGE ROM 116 00 

HP RS-232 INTERFACE 329.00 

PRINTERS 

ANADEX DP 9500. 1295.00 

ANA0EX OP 9501 . 1295.00 

C-ITQH F-10 4P CPS PARALLEL 1595.00 

C-IT0H 45 CPS PARALLEL 1770 00 

C-1TOH 40 CPS SERIAL 1295.00 

C-JTQiH PROWRITER PARALLEL 549.00 

C-1TDH PRDWRlTER SERIAL 695,00 

EPSON MX-80 W/6RAFTRAX. . SCALL 

EPSON MX-BO F/T W/CRAFTRAX SCALL 

EPSON MX-100 W/GRAPHIC . . SCALL 

EPSON GRAFTRAX 90.00 

IDS-56GG PAPER TIGER.1195.00 

IDS Pfll S M 80 W/0 COLO R. 1 099,00 


IDS PRISM B0 W/C0LQR 1599,00 

IDS PRISM 132 W/CQLQR 1799.00 

NEC 0O23A 659 OD 

NEC SPIN WRITER 3530 P RO 1995.00 

NEC SPtNWRITER 7710S.RO 2545 00 

NEC SPINWRITER 7730 P. RO. 2545-00 

NEC SPINWRITER 7700 0S1LLUM 2795.00 
N EC SPINWRIT ER 35GC SE LLU M . 2295.00 

OKIDATA M1CR0L1NE 80 389,00 

OK I DATA MIC R0 LI N E 82A 549. DO 

OKIDATA MICRO LINE 83 A . 799. DO 

OKIDATA MOOLINE 04.1199.00 

OKiGRAPH 82 33.95 


CORVUS 

FOR S-100, APPLE OR TRS-80 
MOD | t III 

Conlretler, Case/P S., Qperallng System A & T 


5 MEGABYTES .3245 00 

10 MEGABYTES. 4645.03 

20 MEGABYTES 5545.00 

MIRROR BACK-UP 725 00 

APPLE HARDWARE 

VE R SA WRITER DIGITIZE R 2 59 00 

ABT APPLE KEYPAD 119.00 

SOFTCARD PREMIUM SYSTEM 625.00 

MICROSOFT 2-80 SOFTCARD 299.00 

MICROSOFT RAM CARD . 159.00 

VID1X 80 x 24 VIDEO CARO. 299.00 

VIDEX KEYBOARD ENHANCER II . 129.00 

VlDEX ENHANCER REV 0-6 99 00 

M 8 R SUPERTERM 00x24 VIDEO BD, 315-00 

SSM AID BOARD (INTERFACE) AST 165,00 

S5M AID BOARD (INTERFACE) KIT 135.00 

APPLE COOLING FAN. 44.95 

T/6 JOYSTICK 54.95 

T/G PADDLE 34.95 

T/G SELECT A-PGRT 54 95 

VERSA E-Z PORT 21,95 

MICRO SCI A2 W/O CONTROLLER 419.00 

MICRO SCI A4Q W/C0NTRQLLER. 479.00 

MOD SCI A40 W/0 CONTROLLER 409 00 

MICRO SCI A70 W/CONTRDLLER. 629 OG 

MICRO SCI A70 W/0 CONTROLLER 549.00 

THE MILL-PASCAL SPEED UP 329,00 

PROMETHEUS VERSA CARO 229.00 

SUPERCLOCK ll 129,00' 

LAZAR LOWER CASE + . . 59.QG 

MICROBUFFER 11 18K W/GRAPH1CS . 259.00 

MICROBUFFER II 32KW/GRAPHICS . 299.00 

MONITORS 

NEC t T * GREEN M ON ITOR 179 .00 

NEC \r COLOR MONITOR. . 399.00 

SANYO 12" MONITOR (B & W) 249.00 

SANYO 12” MONITOR (GREEN) 269,00 

SANYO 13" COLOR MONITOR 469.00 

ZENITH 12" HI RES GREEN MON 134 00 
AMOEK COLOR t. 389.00 

AMDEK RGB COLOR 859.00 

AMDEK RGB INTERFACE 169.00 
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MOUNTAIN 

HARDWARE 

GPS MULTIFUNCTION BOARD 199.00 

ROMPLUS W/ KEYBOARD FILTER. 179.00 

ROM PL US W/O KEYBOARD FILTER 130.00 

KEYBOARD FILTER ROM . 49.00 

CGPYROM . . 49.00 

MUSIC SYSTEM 369.00 

ROM WRITER. . . 149.00 

APPLE CLOCK. 252.00 

A/O + D/A 299.00 

EXPANSION CHASSIS. 625.00 

RAM PLUS 32K. 139.00 

CALIF, COMPUTER 
SYSTEMS 

S-IOO BOARDS 

22Q0A MAINFRAME 459.00 

2065C 64K DYNAMIC RAM 539.00 

2422 FLOPPY DISK CONT & CP/M* 359.00 

2710 FOUR SERIAL I/O 279 00 

27IS TWO SERIAL/TWO PARALLEL I/O 269.00 

2720 FOUR PARALLEL I/O 199.00 

2810 Z'80 CPU . 259.00 

APPLE BOARDS 

7710A ASYNC HRO NOU S S I NTER FACE .149.00 
7712A SYNCHRONOUS S, I NTERFACE 159.00 

74 24A CALEN DAR CLOCK . 99.00 

772SA CENTRONICS INTERFACE. .. 105.00 


VISTA COMPUTER CO. 

APPL E VI SION SO-SO COL CA R D . . 329 00 

APPLES" DISK DRIVE CONTROLLER 549 00 


MODEMS 


NOVATION CAT ACOUSTIC MODEM . 
NOVATION O-CAT DIRECT CONNECT 
NOVATION AUTO-CAT AUTO ANS 
NOVATION APPLE-CAT 
UDS 103 LP DIRECT CONNECT. 

UDS 103 JLP AUTO ANS . 

HAYES MICROMODEM II (APPLE) 
HAYES 100 MODEM (S-100) 

HAYES SMART MODEM (R 5-232) 
HAYES CHRONOGRAPH . .. 

LEXICON LX 11 MODEM 

TERMINALS 

TELEVIDEO 910 
TELEVIDEO 912C. 

TELEVI DIO 920C. 

TELEVI DEO 950C . 

ZENITH Z-19 . . 


TRS-8Q MOD I 
HARDWARE 

PERCOM DATA SEPARATOR. 
PERCOM DOUBLER fl ... 
TAN DON BO TRACK DISK DRIVE .. 
TAN DON 40 TRACK DISK DRIVE 
LNW DOUBLER W/DCSPLUS3.4D, 
MOD 111 DRIVE KIT 


145.00 
165.00 
219.00 
349.DO 
175.00 
. 209.00 
.299.00 
.325.00 
.249.00 
225.00 
109.00 


.639.00 
. 745.00 
83(3-00 
.995.00 
.799.00 


.27.00 
159.00 
.429.00 
289 00 
159.00 
649.00 


MORROW DESIGNS 

FLOPPY DISK SYSTEMS 

Ctmlroller, P.5.., Mlcrosolt Basic, CP/M* . 
AST 

DI SC US 2 D (Srng le Drive - 500K) . 869.00 
DISCUS 2D (Dual Drive - 1 MEG) 1499.00 
DISCUS 2 + 2 (Single Drive - i MEG) 1099.00 
DISCUS 2 4 2 (Dual Drive - 2 MEG) 1399.00 

HARD DISK SYSTEMS 

Coni roller, PS., Microsoft Basic, CP/M* 
UT 

DISCUS MID (10 Megabytes) . 3099.00 
DISCUS M26 (26 MegaOyles) 3749.00 

ISOLATORS 

ISO-1 3-SOCKET .53 95 

ISO-2 6-SOCKET .53.95 

BARE DRIVES 

TAN DON 5V4 INCH 

100-1 SINGLE HEAD 40 TRK.209.00 

100-2 DUAL HEAD 40 TRK . 275.00 

100-3 SINGLE HEAD 80 TRK . .275.00 

100-4 DUAL HEAD 80 TRK. . 399.00 


TAN DON THINL1NE 8 INCH 

848*1 SINGLE SIDE 420.00 

S46-2 DUAL SIDE. 515 00 

MICRO PRO 

APPLE CP/M® 

WORDSTAR*f 


SUPERSORrt 
MAlLMERGE*t 
DATASTAR't . 
SPELLSTAR’t 
CALCSTARM . 


249 00 
145.00 
90.00 
. 215.00 
. 169.00 
169 00 


DIGITAL RESEARCH 

mac 39.00 

SID. . 69.00 

ZSID 97.00 

PL/ LEO .439.00 

SUPERSOFT 

DIAGNOSTIC I 69.00 

DIAGNOSTIC II B9.0D 

'C' COMPILER 179.00 

UTILITIES I 59.00 

UTILITIES H 59.00 

RATFOR 89.00 

FORTRAN . , 239.00 


CP/M* 

WORDSTAR. 

.. .310.00 

TRS-80 GAMES 


SUPERSORT 

195.00 

TEMPLE OF APSHA1 

34.95 

MAILMERGE 

110.00 

HELLFIRE WARRIOR 

34.95 

datastar 

. 245.90 

STAB WARRIOR 

34.95 

SPELLSTAR 

195.00 

RESCUE AT FI GEL. 

24.95 

calcstar 

. 239.00 

CRUSH, CRUMBLE AND CHDMP 

..24.95 



INVADERS FROM SPACE 

17.95 

MICROSOFT 


PINBALL 

STAR TREK 3.5 

17.95 
17 95 

APPLE 


MISSILE ATTACK 

18.95 

FORTRAN* . 

BASIC COMPILER* 

. .. 165.00 

.315.00 

STAR FIGHTER 

SCARFMAN 

24.95 

17.95 

COBOL* . 

Z-80 SDFTCARD. 

595 00 
. 299.00 

TRS-80 SOFTWARE 


RAMCARD 

159.00 

NEWDOS/00 2.0 MOD 1, 111 

139.00 

TYPING TUTOR 

17.95 

LAZY WRITER MOD 1. Ill 

165.00 

OLYMPIC DECATHLON 

.24.95 

PROSOFT NEWSCRIM MOD 1, Ml 

. 99.00 

TASC APPLESOFT COMPILER. 

159.00 

SPECIAL DELIVERY MODI, 111 

119.00 

CP/M® 


X’TRA SPECIAL DELIVERY MODI, 111 

199.00 


TRACKCESS MOO 1 

24.95 

BASIC 80.. 

. .299.00 

□MNITERM SMARr TERM MOD Mil. 

89 95 

BASIC COMPILER 

.319.00 

MICROSOFT BASIC COMP. FOR MOO 1. 

165 00 

FORTRAN BO 

. 369.00 

LDOS 5.1 MOD I.IM 

159.00 

COBOL 80 

.595.00 



MACRO 80 

189 00 

APPLE GAMES 


mu MATH/mu SIMP 
mu LlSP/mu STAR . 

219.00 

175.00 

PERSONAL SOFTWARE 

CHECKER KING . 

21 95 



GAMMON GAMBLER 

21 95 

APPLE SOFTWARE 

MONTY PLAYS MONOPOLY . 

29 95 

MAGIC WINDOW. . 

MAGIC SPELL 

79.00 
. . 59.00 

ZORK1. 

Z0RK II. . 

MONTY PLAYS SCRABBLE 

.32.95 

.32.95 

BASIC MAILER 

59,00 

.34,95 

DB MASTER. 

..179.00 

BRODERBUND 



DB MASTER UTILITY PACK 
DATA CAPTURE 4.0/80. 

PFS: (NEW) PERSONAL FILING SYSTEl 
PFS: REPORT . 

Z-TERM* 

Z-TERM PRO*. 

ASCII EXPRESS . 

EASY WRITER-PRO 
EASY MAILER-PRO 
EXPEDITER II APPLESOFT COMPILER 
A-STATCGMP STATISTICS PKG 

SUPER TEXT II. 

LISA 2.5. 


79.00 

59.95 
:M B5.0D 

79.00 

09.95 

129,95 

63.95 
199.00 

79.00 

73.95 
129.0D 
129,00 

59.95 


GALAXY WARS 20.95 

ALIEN TYPHOON.20.95 

APPLE PANIC. . ,24.95 

MIDNIGHT MAGIC. 29-95 

SPACE QUARKS. 24 95 

AUTOMATED SIMULATIONS 


CONTINENTAL SOFTWARE 

Sa 199.00 

A/R 199.00 

A/P . 199.00 

PAYROLL. 199.00 

PROPERTY MGMT. 399.00 

THE HOME ACCOUNTANT 59.95 

PERSONAL SOFTWARE 

DESKTOP PLAN 11 . 199.00 

ViSIPLOT .. 179.00 

V1SITREN0/VISIPLDT .. 239.00 

VISIDEX 199.00 

VlSITERM . . 79.00 

VISICALC . . 199.00 

VI SI FILES 209,00 

CP/M® SOFTWARE 


INVASION ORION. 

STAR WARRIOR . 

TOES. MORNING QUARTERBACK 
CRUSH, CRUMBLE AND CHOMP 
THE DRAGON'S EYE . . 

MUSE SOFTWARE 

ROBOT WARS 
THREE MILE ISLAND . 

A.B.M . . 

GLOBAL WAR . 

CASTLE WOLFEN STEIN. 

ON-LINE SYSTEMS 

WIZARD AND PRINCES 

MISSILE DEFENSE. 

SABOTAGE 

SOFT PDRN ADVENTURE. . 
THRESHOLD 


.20.95 
.32.95 
.25.95 
.24.95 
20 95 


.32.95 
,32.95 
. 20.95 
.20,95 
24 95 


JAW BREAKER 
CROSSFIRE. . 
TIME ZONE 
H/R FOOTBALL 
H/R CRIBBAGE 
PEGASUS II 


SIRIUS SOFTWARE 

SPACE EGGS 

GDRGON . 

SNEAKERS . 

EPGCK . 

BEER RUN. 

HADRON . 

PULSAR II. . 

EPOCK .. . 

EDU-WARE 

PERCEPTION PKG. 

CQMPU-READ 

CQMPU-MATH ARITHMETIC 
CDMPU*MATH; FRACTIONS , 

COMPU- MATH: DECIMALS 
COMPU-SPELL (REQ. DATA DISK). 
COMPU SPELL DATA DISKS 1-4, ea . 

MORE GREAT APPLE 
GAMES 

COMPUTER QUARTERBACK 

TORPEDO FIRE. 

THE SHATTERED ALLIANCE 

POOL 1.5. 

ULTIMA . 

RASTER BLASTER. 

FLIGHT SIMULATOR. 

INTERNATIONAL GRAND PRIX. 
SARGQN || . 

SHUFFLE BDARD 
FIREBIRD .. 

SNACK ATTACK.. 

THIEF 

ROACH HOTEL . . 

JABBERTALKY . 

THE WARP FACTOR 

COSMO MISSION . 

WIZARDRY 

SUPPLIES 

AVERY TABULAB LES 

1,000 Vft x 15/16. 

3.000 3V* x 15/16 

5,000 3Vj x 15/16 . 


24.95 

24.95 

69.95 

32.95 

20.95 

25.95 


.24.95 

32.95 

24.95 
.29.95 

24.95 

29.95 

24.95 
.29.95 


19.95 

24.95 
.39.95 
,34.95 
.34.95 
.24,95 

17 95 


.32.95 

.49,95 

.49.95 

29.95 
. 33.95 

24.95 
. 27.95 
.25.95 
.28.95 
.29.95 
24.95 

24.95 

24.95 
. 29.95 

34.95 
.32.95 

24.95 

37.95 


8.49 

14.95 

.19.95 


FAN FOLD PAPER 

{Prtcas F,O.B, S.P.j 

9Vi XI I I8in WHITE 3.000 cl 
14 7/S x 11 101b WHITE 3:00a cl . 


29 OD 
39.00 


.29.95 
.25,95 
. 20.95 
,24.95 
31.95 



THE WORD-SPELL CHECK 

d BASE tl. 

SUPER CALC 

SPELLGUARD . 

PS TCP/M* MOO II TRS-BO 
COM MX TERMINAL PROG.. 

C BASIC 2 

PASCAL Z. 

PASCAL MT + 

PASCAL/M . 

SYSTEMS PLUS - 
G/L. A/R, A/P, P/ft 
CONDOR I 
CONDOR Ik .. 


75,00 
599.00 
229.00 
239,00 
175.00 
82.50 
115.00 
349.00 
439.00 
. 205.00 

1799.00 

579.00 

849.00 


_IPIFTER 

PRODUCTS 

lb order or for information call 

( 213 ) 706-0333 

Modem order line: (213)883-8976 

We guarantee everything for 30 days. If anything is wrong, return the item 
and we ll make it right. And, of course, well pay the shipping charges. 

We accept Visa and Master Card on alt orders; COO up to $300,00, 

Add $2,00 for standard UPS shipping and handling on orders under 50 lbs, 
delivered in continental U S, Call for shipping charges over 50 lbs. Foreign, 
FPG and APO orders, add 15% for shipping, Californians add 6% sales tax. 
Prices quoted are for stock on hand and subject to charge without notice. 

31245 LA BAYA DRIVE, WESTLAKE VILLAGE, CALIFORNIA 91362 
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routines are in machine code and are 
restricted. Their effect on the system 
is well known because all they are 
allowed to do is transfer data. 

Buffer interrupts are allowed any 
time they are enabled. Thus, 
interrupt-buffer transfers can be 
much faster than user interrupt- 
service routines for data transfer. 
They are also easier to use. 

The IBM Personal Computer has 
interrupt-input buffers that are used 
with the asynchronous communica¬ 
tions adapter. In Personal Computer 
Advanced BASIC, the statement 
COM ON activates the buffer while 
ON COM specifies the line number of 
the program subroutine that will 
periodically empty the buffer. After 
executing each program line, the Ad¬ 
vanced BASIC interpreter checks to 
see if any characters have been re¬ 
ceived. If so, a GOSUB is executed to 
the subroutine specified by the ON 
COM statement. 

Once you understand interrupt- 
buffer transfers, DMA buffers are 


easy because they work the same 
way. A buffer is set up, filled, and 
transferred. The syntax is also the 
same. The only parameter that 
changes is the buffer type. 

Only certain interfaces can support 
DMA transfers and only certain 
devices require DMA service. Since 
DMA requires special hardware, 
Hewlett-Packard desktop computers 
have only one DMA channel. Thus, 
only one DMA transfer can be active 
at one time. 

Buffered I/O is a real convenience. 
It is another way of taking I/O hard¬ 
ware, such as interrupt and DMA cir¬ 
cuitry, and making the capability 
available in an easy-to-use form. 

How High Is the Ground? 

It is a paradox that of all the signal 
wires used in interfacing, the most 
complex is the one that seems simple. 
Ground wires are generally ignored in 
the design of computers and interfac¬ 
ing circuitry. No signals are inten¬ 
tionally impressed on them. 


Often, the number of ground wires 
in an interface cable is determined by 
how many conductors are left over 
after signal wires have been allocated. 
Naturally, this type of interface 
design leads to problems. These prob¬ 
lems can lead to signal degradation, 
loss of data, and even destruction of 
equipment. 

Why do designers include ground 
wires in the first place? Electricity 
flows in loops. The laws of physics 
dictate that current must always 
return to its point of origin. When we 
send a logic signal to a peripheral 
device, we send it in the form of a 
current. This current must have a 
return path of low impedance so that 
the peripheral device will observe the 
full signal strength. Any impedance 
in the return path (or the signal path) 
will diminish the signal observed by 
the peripheral. It should be clear, 
then, that one reason to provide a 
ground is to supply a low-impedance 
signal-return path. This type of 
ground is called a iogic ground 



PICK A 


SYSTEM! 


We're offering you our SB-80 system in either 51/4" or 8" 
disk drives, your choice. Either way your system comes 
with a full si2e (12" diagonal) non-glare tillable green 
screen with 24 lines by 00 character format. Its multi* 
character set offers blinking cursor, underlining, reverse 
video, and half and zero intensity. The movable, detach¬ 
able keyboard has a numeric pad with cursor control and 
function keys. 


Nationwide on-site and depot repair service 
through the professionals at INDESERV 

®GP/M is a registered trade mark of Digital Research. Inc 


■ Single Board Technology ■ CP/M® Operating System 
■ 4 MHz Z80A CPU ■ 64K 200ns Main Memory 
■ 8-Inch Dual Density Floppy Drives 
■ 51/4-Inch Dual Density Floppy Drives 

■ 2-Serial Ports ■ 2-Parallel Ports 

■ 4-Counter/Timers ■ Expandable 

For further information about this limited offer call or write: 

MM Colonial Data 


Colonial Data Services Corp„ 105 Sanford Street, Hamden, Conn. 06514 • (203) 288-2524 • Telex: 956014 
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The Onty Complete Document Proofreading System 
From Aspen Software 

For CP/M,’TRS-80 and IBM-PC Word Processors 


FKW.r,.^,* 

Featuring Official Version of Random House^ 
Dictionary 

•Complete Accuracy-looks up every word; 
does not use less accurate root word 
analysis 

"t* *FulJ Interactive Correction-standard 
(optional of TRS-80 Model 1/111} 

"Instant Access to Dictionary 
•Compact-Random House Dictionary 
supplied in sizes to fit your system 
(50,000 words standard) 

QRAMMATik' 

Beyond Spelling Checking 
■Detects typos, punctuation and 
capitalization errors, misused words 
and phrases 

•Analyzes Poor Writing Styles 
•Suggest Alternative Usages 

= NO ERRORS 


“The pragmmx together (Proofreader ami 
Grammatik) offer a dynamic taolfor 
comprehensive editing beyond spelling 
corrections ." 

“Dona Z. Meilach in Interface Age. 5 82 
“Grammatik is the perfect complement to a 
apelting check program." 

“Dr, Alan R. Miller in Interface Age, 5/82 
"If you use a word processor and <* spelling 
checker, then you should investigate the unique 
capabilities of this program, Grammatik is a 
surprisingly fast and easy too! for analyzing 
writing style and punctuation ." 

-Bnb Louden in InlorWord, 12/SI 
“For the user who is as tight with his dollar as i, 
Proofreader is the program o f choice . + ' 

—Step hen Kim met i n C rea ti ve C omp u Li ng r J 82 

Aspen Software also has jts own full 
featured word processor called Writer s 
Companion for all these systems. One of the 
best implementations of Rattor [Rational 
Fortran) is available, too, along with an 
automatic Ratfor pretty printer Please call 
or write for more details about these 
products. 


Grammar and Proofreader are compalitJle with aJI CP'M, 
MS-DOS (inct 10 M PC), and TRS-80 word processors 
Currenl CP^’M formats: standard 8", Norfhsiar, Omilkron, 
Osborne. Apple Please cell/or write tor delails of minimum 
system sizes end availability ot additional disk and 
operating system formate. Shipping costs included 
Please specify your system conhguralion when ordering 
Dealer inquiries invited 

Proofreader Grammalik 
CfVM, MS-DOS ST29 00 $150.00 

TRS-B0 ModeF II S99.00 $99 00 

TRS-80 Mod Jl/lll $59.00 $59.00 

Model IdtF interactive correction option - S30.D0 

Random House is a registered trademark of Random House 
Inc Olher registered trademarks GP/M Digital Research. 
TRS- 80 : Tandy Corp.. MS-DOS. Microsoft, ISM IBM. 
Proofreader, Grammatih: Aspen Software Co 


Aspen Software Co. 

P,Q. Box 339-B Tijeras. NM S7059 
(505} 261'1&34 
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outlet a outlet e 


Figure 17: A diagram of the grounding of a typical computer system. Three ground 
wires connect devices A and B, One wire is the signal ground , which serves as the ref urn 
path for signal currents . The second wire is the earth ground in the interface cable be¬ 
tween the two devices. It provides safety by equalizing the potential between the two 
devices. The third wire, usually invisible and forgotten, is the ground wire in power 
cords. 

This triple grounding can cause two kinds of problems. Ground-fault currents in 
other devices may flow through the third-wire ground, up the power cord ( through the 
logic ground, and back down the other power cord. These currents usually exceed what 
the logic ground is designed for and a voltage develops between logic grounds of the 
two devices because of the small resistance in the wire. The voltage degrades signal 
margins by changing the voltage reference levels of the two devices. 

The second problem is electromagnetic interference caused by a "noisy" logic 
ground, as represented in figure 18, 


because it is associated with the logic 
signals. A second type of ground 
serves to ensure that the devices at 
either end are at or near the same 
potential. 

One of the laws of interfacing 
states that there are never enough 
sockets on a wall power outlet to sup¬ 
ply a complete computer system. At 
least one device will be plugged into 
another outlet several feet away. 
Most computer devices currently sold 
have three-pronged power plugs and 
use the third wire of the power outlet 
as an earth ground. 

This earth ground is used as a 
safety ground to keep the voltage of 
exposed metal parts within safety 
limits. Unfortunately, due to 
haphazard wiring practices, there 
may be several volts of difference in 
potential between the third wire of 
one electrical outlet and the third wire 
of an electrical outlet only a few feet 
away in the same room. 

This potential difference is usually 
not large enough to pose a hazard to 


humans, but it can kill a computer 
system. Signal levels for most inter' 
facing systems today are 5 volts (V). 
A potential difference of only 2 or 3 V 
can destroy all trace of a signal. A 
potential difference of 20 or 30 V can 
destroy circuitry. 

A safety or earth ground between 
devices can minimize this difference 
in potential. Once again, we seek the 
lowest possible impedance so that the 
potential difference is as small as 
possible. 

Now that we have good logic and 
safety grounds between our computer 
and our peripherals, we can relax, 
right? Probably not. Chances are we 
have created the infamous ground 
loop. Figure 17 shows a system with 
just such a problem. 

The computer and the peripheral 
are tied together with three grounds: 
a logic ground for the signal return, a 
safety ground for potential minimiza¬ 
tion, and the third wires in the power 
cords. The safety and third-wire 
grounds are connected together inten- 
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Your guide to the 
world of microprocessors. 


The Micro-Professor™ -a low cost tool for 

learning, teaching and prototyping. 





Here in one attractive package 
and at a price of only $149.00 is a 
Z80* based microcomputer to 
lead you step by step to a 
thorough knowledge of the world 
of microprocessors. 

The Micro-Professor is a 
complete hardware and software 
system whose extensive teaching 

’ Z80 is a trademark of Zllog Inc. 


manual gives you detailed 
schematics and examples of pro¬ 
gram code. A superb learning 
tool for students, hobbyists and 
microprocessor enthusiasts, as 
well as an excellent teaching aid 
for instructors of electrical engi¬ 
neering and computer science 
courses. 

But the Micro-Professor is 
much more than a teaching 
device. With it you can do bread¬ 
boarding and prototyping, de¬ 
signing your own custom hard¬ 
ware and software applications 
with Z8G, 8080 and 8085 compati¬ 
ble code. 

The standard 2K bytes of 
RAM is expandable to 4K, 
and the standard 2K bytes of 
ROM can be increased to 8K. 

All this plus a built-in 
speaker, a cassette interface, and 

Multitech Electronics Inc. 


sockets to accept optional 
CTC/PIO. Bus is extendable. 

As well as being an exciting 
learning tool, the Micro-Professor 
is a great low-cost board for 
OEM’s. Call for details. 


EPB-MPF 
EPROM 

Programming 
Board $169 
For all +5V 
1KB/2KB/ 

4KB EPROMs. 
Read/Copy/List/Verify 
Capability. 


SSB-MPF 
Speech 
Synthesizer 
Board $129 

A 

vocabulary 
of up to 400 
words based 
on the 
TMS 5200 chip. 


BASIC-MPF 
Tiny Basic $19 

2KB BASIC interpreter with hardware 
control capability. Machine-code - 
subroutine accessible. 

Circle 276 on Inquiry card. 


I’m ready to enter the 
world of microprocessing 

Gall toll free to order. 




mr> ' ' a 

^ Check or money 
order enclosed 
□ Visa □ MaslsfCiwge 


MPF-I Micro Professor 
SSS-MPF Speech Synthesizer Board 
EP8-MPF EPROM Programming Board 
BASIC-MPF 
Shipping and Handling 


Price QW. Amount 

$149.00 



$129.00 



$169.00 



$ 19.00 



$ 4.95 


4J5 


Card Mo 


Expires 


California residents add sales tax. 

TOTAL 


Signature 


Marne (Please Print) 


State 


in U S. and Canada mail to: 

Multitech Electronics Inc. 

195 Wesi El Camino Real 
Sunnyvale, CA 94006 
California Tel. (408) 773-6400 
Elsewhere (BOO) 538-1542 


Outside el North America mail Id: 

Muttiiech Industrial Corporal Ion 
977 Min Shen E Road. 105 
Taipei. Taiwan, ROC 
Tel 02-769-1225 
TWX 19162 MULTIIC, 

23756 MULTIIC 





















Figure 18: A diagram showing the frequent cause of electromagnetic interference by a 
computer system, Most digital systems have noisy logic grounds. Earth grounds usually 
shield this noise, but if the earth and logic grounds are connected f the noise will transfer 
to the shield and radiate from it. The result is interference with radio and television 
reception. 


tionally. That loop cannot be avoid¬ 
ed. The logic grounds in both devices 
are connected to a third-wire ground 
that is common in computer design. 
Loops are formed between logic and 
safety, logic and third-wire, and 
third-wire and safety grounds. 

Two kinds of problems threaten 
this system* First, current may be 
flowing in the third-wire conductor 


due to a faulty or leaky device 
someplace else in the power system* 
This will cause a voltage difference at 
the two power outlets A and B. We 
installed the good safety ground to 
add a low-impedance path and 
minimize this difference. 

The current sees the dual paths of 
third-wire and safety grounds, and 
the voltage difference will indeed be 


small. Unfortunately, the current will 
also see a third path to flow through, 
the logic ground* Typically, logic 
grounds are not designed to carry 
power-fault currents. They have 
higher impedance. Thus, a large cur¬ 
rent flowing through signal ground 
may prevent communications from 
taking place. 

Since we added the grounds to 
allow the logic signals to be received 
reliably, we must also prevent ground 
loops from destroying that reliability. 
The best method is to plug all devices 
in a computer system into one elec¬ 
trical outlet. This assumes that there 
is enough current capacity on that cir¬ 
cuit to supply the computer and all its 
peripherals with power. If there are 
not enough sockets on the outlet, use 
a power strip. The third-wire ground 
in a power strip is short and well 
defined, and will be of low 
impedance. 

Electromagnetic Interference 

Now that we have eliminated the 
effects of ground loops and our 


DAIAEACE GRQ SERIES MTEREACE 

TURNS YOUR ELECTRONIC TYPEWRITER INTO A PRINTER/TYPEWRITER 



The Dataface GRQ-1 1 
Interface expands your 
Olympia ES Series or Rem- 
mington 200 Series electronic typewriters into a let¬ 
ter press quality printer for your personal or business 
computer. And, you still have a fully featured elec¬ 
tronic typewriter —two machines in one. 

The GRQ Series Interface features: 

1. Standard EIA RS-232-C Serial Interface and 
Parallel (Centronics compatible). 

2* Standard asynchronous ASCII code, 7 bit data; 1 
start bit; accommodates 1 or 2 stop bits automatical¬ 
ly; accommodates odd, even or absence of parity bit. 

3. Fifty thru 9600 Baud data rate options. 

4. Two K buffer; supports X-on, X-off protocol as 
well as RTS signals. 


DflTflFflCE inC. 


2372 A WALSH AVE., SANTA CLARA. CA 95050 
(408) 727-6704 


5. Circuit board is installed 
inside typewriter back panel 
along side logic board. The 
connection between boards accomplished by 40 pin 
jumper cable using existing socket. No soldering 
required. Power is provided to the GRQ thru two pins 
of the 40 lead cable. Installation in 10 minutes. 


GRQ-10 — CALL FOR SPECIAL 
WHOLESALE PRICE. 
SUGGESTED RETAIL $349.50. 
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PKASO 


Usort MlonuJil 

PKASO 


PKASO brings COLOR 


& Graphics to your 


Word Processor!* 


Interface 


Your Color 
Connection 


Now your Apple II or Apple III and 
IDS Prism Printer can make beautiful 
colors together. 

New and exciting from Interactive Structures— 
the PKASO Color Interface is the latest family 
member in the PKASO line of high-quality, 
economical interfaces. A low-cost interface 
capable of adding a multitude of beautiful 
colors to your images and text. 

With PKASO's advanced features, a few simple 
commands allow you to print in black and white 
or color: A quick copy of anything you see on the 
screen, SuperRes graphics up to 2160 x 1380 
points on a standard page, photo-like graphics 
with 16-level gray scale processor. Plus ... you 
can design your own printing symbols and 
characters. PKASO Interfaces are compatible 
with ail major languages and options and are 
available for the following black and white 
printers: Epson, NEC, Okidata, Centronics, IDS 
and C. Itoh. 

EVERY PKASO INTERFACE IS A MASTERPIECE OF 
QUALITY AND INNOVATION. And every one is 
backed by Interactive Structure’s super service 
team. Discover PKASO today. Call us now for the 
PKASO dealer near you. 

Dealer inquiries welcome to: Micro Distributors 
(714) 641-0205 Micro Source ol Texas (214) 690-5111 


PKASO Interfaces 
come complete 
with Cable, 
Instructional 
Diskette and 
Comprehensive 
Manual. 


Interactive Structures Inc. 
146 Montgomery Avenue 
Bala Cynwyd, PA 19004 
Telephone: (215) 667-1713 
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system is performing flawlessly, we 
can relax and listen to some music on 
the radio. Unfortunately, whenever 
the computer system is on, a lot of 
static appears on the radio. Worse, 
our neighbor down the hall notices 
the same effect. Welcome to the 
world of electromagnetic interference 
(EMI), the second problem in inter¬ 
facing grounding. 

Figure 18 is a picture of the output 
stage of a typical logic circuit. A tran¬ 
sistor is connected to ground and the 
output signal line, and another tran¬ 
sistor is connected between the power 
supply and the output signal line. If 
both transistors are turned on at the 
same time, a large current will flow 
and destroy the circuit. If only the top 
transistor is turned on, the output 
voltage will be close to that of the 
power supply. If only the lower tran¬ 
sistor is turned on, the output voltage 
will be close to ground potential. The 
signal is switched by changing which 
transistor is on and which is off. 

When this switching takes place, 
both transistors will be partially on 


for a brief period of time. One is par¬ 
tially on but going off; the other is 
partially off but turning on. At this 
instant, a large current is allowed to 
flow from the power supply to 
ground through both transistors. This 
current spike will make the ground 
jump a bit through the small but finite 
impedance of the ground line. 

Literally thousands of these output 
circuits are in a computer, switching 
constantly. All are adding their share 
of noise to the logic ground. This 
noise is carried out to the interface 
cable and over to the peripheral on 
the logic ground wires we ingeniously 
ran between the devices in our com¬ 
puter system. 

The voltage spikes in the ground 
are too small to affect the interface 
logic signals, but the interface cable 
acts as an antenna and transmits this 
noise for all to receive. The thousands 
of output circuits team up to form a 
low-voltage but high-current signal. 
The actual logic signals are much 
lower current and don't cause as 
much trouble. 


Two solutions to this problem are 
available. The first involves the use of 
low-impedance ground planes in the 
computer and peripherals to 
minimize the ground noise. The sec¬ 
ond is to shield the interface cabling 
to prevent the noise from escaping. 
These techniques are both used in 
Hewlett-Packard's desktop com¬ 
puters. 

Finally, interface designers are at¬ 
tacking the ground-loop and EMI 
problems using a new interfacing 
technology: fiber optics. Glass optical 
fibers carry modulated light signals 
between devices. No grounds are 
used, which means no loops. Also, no 
antennas pick up and transmit noise. 

Fiber-optic interfacing now costs 
more than the conventional interfaces 
covered in this series. Some applica¬ 
tions requiring long distance or good 
noise immunity are already using 
fiber optics. Many more applications 
will do so in the future. 

Conclusions 

This primer has been written to ex¬ 
pose you to many of the elementary 
concepts in computer interfacing. The 
connection of computers to periph¬ 
erals and other computers is a vast 
and complex subject. 

Microcomputers do not yet have 
the types of interfacing problems that 
larger computers face. The software 
tends to be simpler and smaller, and 
the data rates are slower. 

But microprocessor manufacturers 
are determined to change the situa¬ 
tion, The newer 16-bit micropro¬ 
cessors are every bit as complex as 
minicomputers. Software for these 
processors will also be as large and 
complex as that for minicomputers. 
And the interfacing requirements for 
the computers based on these micro¬ 
processors are sure to be more com¬ 
plex than the requirements of 8-bit 
machines. 

Although the Chinese did not in¬ 
vent the microprocessor or an elec¬ 
tronic interface, they do have a curse 
appropriate for the engineers who 
must master the complexity of the 
16-bit microprocessors: May you live 
in interesting times! I hope that this 
primer will help you get through the 
interesting times that lie ahead. ■ 


ATTENTION APPLICATION PROGRAMMERS 
MCDISPLAY IS HERE 

MASTERCOMPUTING has the answer to your biggest headache: user data entry. 


Now devote your valuable time as a professional to the actual application rather 
than complex input prompt control and data entry checking. 

DISPLAYMASTER is a two part screen oriented data entry system 


1. OISPLAYDEF-Development Utility 

* Define screen formats 

* Define entries, prompts, messages, text 

- Document screen format 

- Build screen files 

DESIGN CONCEPTS 

- Large system approach 

- User friendly 

’ Language and system independent 

* Complete entry checking, conversion 
& protection 

- Low RAM and Disk overhead 


2. DISPLAYASM - Powerful assembly calls 

• Build screens, process entries 

• Handle messages and prompts 

* User callable directives and primitives 

* Screen fields transparent to program 

* Highspeed operation 

• Screens easily changed & tested 

* Professional documentation 
- Maintenance free 

• Low cost - $175.00 with Manual 


SYSTEM REQUIREMENTS 

* CP/M™ 1.4 or 2.2 with cursor addressable terminal or CRT 

* Languages - Microsoft Basic-80 and BASCOM. Other popular languages to folio 

FUTURE ATTRACTIONS 

MCFILE - a data base definition system with user directives 
MCPRINT - a page oriented print system with user directives 


BASIC 80 and BASCOM 
are products of Microsoft 
CP/M is a trademark 
of DIGITAL RESEARCH 


mi 

a 


Mastercomputing Inc. 
P.0. Box 17442 
Greenville, SC 29606 
(003) 244-8174 
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Plot 

your next meeting 
yourself. 

Read how 2 pens can become 
your best presentation tools. 


Introducing the New Personal 
Computer Plotter from 
Hewlett -Packard. 

Now you can use your personal 
computer to generate your own presen¬ 
tation charts, graphs, and pie charts. 

How? Simply add on the new high 
quality low cost I IP 7470A 
Personal Compuler 
Plotter, 

The 7470A helps you 
save time and save money* and 
let s you comm u n ica t e q uickly, accu¬ 
rately and effectively. 

Quicker understanding. 

Data, when visualized graphically, becomes information 
fast. Charts and bar graphs can make any presentation 
clearer and more readily understood. But asking your staff 
to produce the graphics man¬ 
ually for your next presenta* 
tion doesn't ensure accur acy 
or artistic talent. And going 
to outside graphics suppliers 
can be costly. Combined with 
your personal computer, the 
new HP 7470A plotter docs 
the communicating for you. 

Quickly. Logically. And with 
off-the-shelf software avail¬ 
able from most HP dealers. 

Fast and pretty* 

The 7470A gives you high plotting speed with excellent 
line quality,. Taster than any competitive small plotter. 
On top of all that, it comes in an attractive design 
package that looks nice on your desk. And it does it 
for only $1,550. (IJ.S.A. domestic suggested retail price.) 


Count on it. 

The 7470A is built the Hewlett- 
Packard way. To last. Designed and 
engineered with only a few pails, none 
of which require adjustment. And with 
customized integrated circuits 
that ensure reliability. 

Pen pals. 

The l IP 7470A has 
two single-pen stables, 
pen changes give you 
multi-color plots in your choice of ten 
coordinated colors. Pens are automatic¬ 
ally capped and stored. 

An option you’ll want, too. 

For only $95, you can also get a 17057 Overhead 
Transparency Kit that turns your plots into transpar¬ 
encies for overhead projectors. For “I need it tomorrow 
at 9:00 A ALT meetings, it's a necessity. 

Start plotting your next presentation today. 
Clip and mail the coupon below. Now* 

Mail the coupon below and well send you —absolutely 
free- a sample plot, a more detailed brochure, and a 
sample overhead transparency. 

Then... stop in at your nearest Hewlett-Packard 
Dealer. See l he HP 7470A in action. Once you see it 
demonstrated you'll find a hundred ways to make your 
own applause-winning presentations. 


When performance must be measured by results 


h P 


HEWLETT 

PACKARD 
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Seeing is believing. Send me a sample plot, an overhead transparency, and more detailed information. 

Name ___Title_ 

Company __ 

Address _ _____ 

City, State & Zip_____________ 

Phone Number ( ) __________________ 

Send to: Hewlett-Packard, 16399 W. Bernardo Drive. San Diego, CA 92127—Attn: Nancy Carter 
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PRODUCTIVITY 
AT YOUR 


FINGERTIPS. 
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Tools for more powerful programming 

I he crealors of CP/M' bring you the most programming tools available anywhere, 

powerful library of languages and utilities on I he When you're designing niicrocoimputer soft- 

market, I >eve1oped lo increase programmer ware use prove n Digital Research languages anti 
productivity and lo produce top t|ualily applica- utilities* You can count on the highest standards 

l inns, our languages allow you to work ulliciently in software and support from the company 

with both 8 and 16 bil microcomputers. Digital that made CP/M the most accepted micro- 
Rese in h ul ililies (educe c oding and designing amiputer operating system. I or information, 

ellorl for speediei programming and higher call or write I )igital Research (408 j 649-5500 or 

productivity. Our languages and utilities com r—. (408) 649-3896, 160 Central Avenue, 

prise I he lines! colled ion of microcomputer | Q Pacific Grove, California 93950. 




Computers, Fiction, and Poetry 

Stories and poems written by computers are hardly 
masterpieces , but they do shed some light on creativity. 


Kevin McKean 
c/o BYTE Publications 
FOB 372 

Hancock, NH 03449 


Writing poetry with a computer is 
like eating spaghetti with a fork a 
yard long , It can be done , but it's not 
easy. —computer poet Louis Milic 

Pity the poor computer poet. While 
the computer has gained grudging ac¬ 
ceptance as a tool for the artist or 
musician, it remains an odd duck in 
the hands of the creative writer—ex¬ 
cept, perhaps, as a word processor. 
True, computers are used for many 
other literary tasks: preparing con¬ 
cordances (indexed lists of all the 
words in a text), studying the quan¬ 
titative aspects of style, and resolving 
questions of authorship. Yet com¬ 
puter poets and writers often are 
regarded by fellow literati with a mix¬ 
ture of fear, derision, and an¬ 
tagonism. Even computer scientists 
sometimes consider this work either 
wasted or doomed to failure. Part of 
the hostile reaction stems from the 
general quality of computer-gener¬ 
ated verse and prose. It is frankly 


About the Author 

Kevin McKean is a staff writer for Dis¬ 
cover magazine. 


awful, as its human programmers 
readily admit. 

Yet computer-assisted literature 
shows no signs of dying out. From the 
whodunit to medieval Chinese verse, 
from the fairy tale to the operatic 
libretto, virtually every literary form 
has been, or is being, attempted with 
computers, (Last October Omni 
magazine even published a piece of 
science fiction said to be written by 
computer.) Computer authors main¬ 
tain they are not trying to produce 
great literature, but rather to under¬ 
stand the workings of the human 
mind. As researcher Natalie Dehn of 
Yale University puts it: "I'm trying to 
construct a model of what makes 
people creative. If my model is cor¬ 
rect, then my program should be able 
to make up interesting stories/ 1 In this 
respect, delving into the workings of 
the mind, the slender works of com¬ 
puter literature speak volumes. 

Prose Becomes Poetry 

Computer poetry traces its origins 
to a discovery made accidentally by 
Louis Milic and other early workers 
in the field of computer-generated 
prose. Milic, now a 59-year-old 


English professor at Cleveland State 
University, had programmed a com¬ 
puter to generate simple sentences— 
"A shirt thought with a dog/' "A 
house sat to a picture," and so forth— 
by randomly substituting words in a 
rigid framework. To his surprise, 
he found that this sort of nonsense 
made people think of poetry, 

'The question was," Milic says, 
"why would a sentence generated by 
a computer be mistaken for poetry?" 
The answer, he reasoned, must be 
that many people are used to poems' 
not making sense, 

A Comparison 

Compare the following two poetic 
excerpts: 

1 

Because the pleasure-bird whistles 
after the hot wires , 

Shall the blind horse sing sweeter1 

2 

What does she put four whistles 
beside heated rugs for? 

The first is from the poem "Because 
the Pleasure Bird Whistles " by Dylan 
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Thomas; the second was written by a 
computer. True, Thomas's lines are 
more melodic and haunting. But iso¬ 
lated from context, they make just as 
little sense as the computers odd 
question. 

Milic decided to test his theory that 
readers are accustomed to poems' not 
making sense. He took some of Dylan 
Thomas's poems and let a computer 
rearrange them. "My students 
couldn't always tell which poems had 
been doctored and which were genu¬ 
ine/' Milic recalls. He then wrote a 
program called Erato, ambitiously 
named for the muse of lyric poetry, 
that used an elaborate algorithm to 
scramble and rescramble words from 
the first lines of 10 famous poems. 
Readers who know Gerard Manley 
Hopkins's poem beginning, "Margaret, 
are you grieving" will recognize it in 
one of Erato's more successful at¬ 
tempts: 

Margaret , are you saddening 
Above the windy jumbles of the tide. 

Wave to me in the peace of the night , 
Jealousy is not all; It is not refresh¬ 
ment nor water. 

Return to me in the pause of the 

shade , 

Darling , because my spirit can chime 

Afaoue the early flounces of the 

stream. 

Margaret , are you saddening? 

Milic explains: "What we ac¬ 
complish by this is to learn something 
about poetry. It doesn't weaken our 
admiration for poets. On the con* 
trary, it deepens it because we see 
how much easier they do what the 
programmer and machine are trying 
to do/' Milic produced a computer- 
scrambled version of the poem 
"Return" by Alberta Turner that 
prompted Turner to write four new 
poems in response. "The random- 
generating power of a computer can 
produce combinations which the 
human brain normally would exclude 
as either meaningless or offensive to 
its sense of order/' Milic says. Turner 
agreed, calling this randomizing "a 


valuable step in initiating or restimu- 
la ting the poetic process." 

Although Milic's experiments 
would give nightmares to an Oxford 
don, they are not without precedent, 
Jonathan Swift, in Gulliver's Travels , 
described a mechanical writing ma¬ 
chine that allowed "the most ignorant 
person . . . [to] write books in 
philosophy, poetry, politics, law, 
mathematics, and theology without 
the least assistance from genius or 
study." More recently, the dadaists in 
the 1920s and the beatniks in the 
1950s experimented with composing 
poems by randomly clipping words 
from newspapers and other printed 
sources. A computer, however, is far 
more efficient. 

This efficiency points to one of the 
first problems with computer 


“I'm trying to 
construct a model of 
what makes people 
creative." 


poetry—the sheer volume of poetry 
that can be produced very quickly, 
Richard Bailey, a University of 
Michigan professor who has studied 
this subject, says it reminds him of 
the sorcerer's apprentice who ordered 
his broom to fetch water and then 
was nearly drowned in the deluge. 
Bailey cites the case of one poet, 
Robert Gaskins, who wrote a pro- 
gram to create haiku and then sent 
the output directly to a video-display 
terminal. New haiku would appear at 
the bottom of the screen, scroll slow¬ 
ly to the top and disappear forever. 
Within months, Bailey says, Gaskins 
and his computer "became the most 
prolific poetic collaborators of all 
time." But there was never any sense 
of loss in seeing a haiku scroll up into 
infinity, Bailey says, because another 
one would be along in a moment. 

The Seeds of Revolt 

While programs like Erato and the 
haiku generator left the computer 
with little more to do than randomly 
select from among lists of words, 
other scientists were trying to give the 
machine more responsibility. One of 


these researchers was Sheldon Klein 
at the University of Wisconsin. In the 
early 1970s, Klein, a linguist and pro¬ 
fessor of computer science, col¬ 
laborated with his students to devise 
a program to write 2100-word 
mystery stories in 19 seconds each. 
The group soon followed with a pro¬ 
gram to create Russian fairy tales. 

More recently, Klein says, he and 
his students have invented a program 
to write operas. Like the earlier two 
programs, the opera-writer is divided 
into two parts. A simulator generates 
the plot in a special symbolic lan¬ 
guage devised by the group, then 
translators turn the symbolic plot in¬ 
to words, music, and moving pictures 
of the action. (The music is generated 
by an Apple; other functions take 
place on a Terak computer. The sim¬ 
ulation language, whose name is writ¬ 
ten as five vertical slashes and pro¬ 
nounced "bar-bar," is based on 
UCSD Pascal,) 

To facilitate display on a video ter¬ 
minal, the opera is based on Edwin 
Abbott's nineteenth-century fantasy 
Flatland about a two-dimensional 
world, and it is titled Revolt in 
Flatland , Klein and his colleagues 
showed a video-taped sample at the 
Fifth International Conference on 
Computers and the Humanities in 
Ann Arbor, Michigan, last year. But, 
says Klein, "I'm not keen on showing 
it because, to be perfectly frank, the 
music is superb but the action is quite 
dull." This is because the action 
simulator treats the cast's movements 
as if they were taking place on a 
realistic scale, rather than compressed 
onto a stage. "Most of what's happen¬ 
ing in the current version is that little 
squares and triangles and polygons 
are moving slowly from one house to 
another. The action only happens oc¬ 
casionally, when they meet," Klein 
says. A refined version of Revolt in 
Flatland is being prepared which will 
automatically omit the boring scenes. 
In the meantime, says Klein, "Poten¬ 
tially, our opera could be five hours 
long, like a real opera, but at the end 
there would be nobody watching." 

Klein's early programs allowed the 
computer to develop a plot but gave 
only limited consideration to the 
motivations of individual characters. 
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One of those who set out to solve that 
problem was Jim Meehan, now an 
artificial-intelligence researcher at the 
University of California at Irvine* 

Tale-Spin's Fables 

Meehan's 1976 program, called 
Tale-Spin, created stories that were 
modeled loosely after Aesop's fables. 
Characters with names like Joe Bear, 
George Ant, and Irving Bird lived in a 
simple universe with rivers, fields, 
caves, and trees* The human author 
set the plot in motion by giving one of 
the characters a motive such as 
hunger, thirst, sleepiness, or a desire 
for sex (primly referred to by Tale- 
Spin as "fooling around"), and the 
characters then wheeled and dealed 
with one another in symbolic form to 
resolve their goals* Meanwhile, a 
natural-language translator reported 
on their movements to the outside 
world. Here is a sample of the raw 
output: 

Once upon a time George Ant lived 
near a patch of ground. There was a 
nest in an ash tree. Wilma Bird lived 
in the nest , There was some water in a 
river. Wilma knew that the water was 



Once upon a time , there were bears 
named Jack and Joe, and a bee named 
Sam, Jack was very friendly unffr Sam but 
very competitive with Joe, who ujos a 
dishonest bear. 


in the river. George knew that the 
water was in the river . One day 
Wilma was very thirsty, Wilma 
wanted to get near some water, 
Wilma flew from her nest across a 
meadow through a valley to the river. 
Wilma drank the water. Wilma 
wasn't thirsty any more. 

In this particular story, George Ant 
goes on to fall in the river and is 
rescued by Wilma Bird. The fall has 
been planted by the human program¬ 
mer; the rescue came about because 
all characters are automatically 
motivated to rescue any other charac¬ 
ter they know is in danger of dying. 
Tale-Spin kept track of the social 
relationships between its characters, 
and it made a list of each character's 
goals, crossing out goals as they were 
accomplished* But it was prone to 
silly mistakes. For example, in one 
fable, a character named Henry Crow 
inadvertently dropped a piece of 
cheese and was soon mired in an 
endless loop of bargaining with 
himself to get the cheese back* The 
program didn't realize that its internal 
representations of "Henry Crow" and 
"himself" were the same character* 



One day , Jack was hungry. He knew that 
Sam Bee had some honey and that he 
might be able to persuade Sam to give him 
some. He walked from his cave, down the 
mountain trail, across the valley, over the 
bridge , to the oak tree where Sam Bee 
lived. 


When Tale-Spin worked, it created 
stories of a natural simplicity reminis¬ 
cent of folk tales (see the illustration 
below}. 

The problem with Tale-Spin, says 
Meehan, who is 32, was that its 
stories lacked purpose* "There was no 
overall goal as to what the story 
would be about. It might be filled 
with perfectly rational behavior, but 
it might not be particularly in¬ 
teresting, just as what you and I do in 
a day may be rational but may not 
constitute a story." For this reason, 
Meehan doubts that efforts to invent 
a "story grammar"—a set of rules for 
creating good fiction—will ever suc¬ 
ceed, although many authors and 
scholars have tried to devise such 
rules. Says Meehan: "It doesn't take 
much literary education to find a 
half-dozen great stories that don't fit 
the model and another half-dozen ter¬ 
rible stories that do," 

Author's Purpose 

Building on Tale-Spin's approach, 
Yale's Natalie Dehn is creating a more 
ambitious program that considers 
what the author wants from a story. 
'The author has goals, things she 



Jack asked Sam for some honey. Sam 
gave him some. 
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wants to accomplish/' says Dehn, a 
28-year-old researcher in artificial in¬ 
telligence. "She starts off with an 
initial intent but may wind up with 
something quite different. Tin trying 
to model what the author is doing." 

Dehn's program, appropriately 
called Author, starts with a general 
idea for a story but then refines and 
focuses the idea as it goes. It may 
even abandon the first idea in favor 
of a better one. But, thanks to a 
memory model developed by Roger 
Schank, the program is also capable 
of being "reminded" of earlier ideas 
and returning to them. In this respect, 
it is like a human author who is 
reminded of people, situations, and 
events from his or her own life, or 
from earlier versions of a work of fic¬ 
tion, and then incorporates them into 
a story. Dehn's interest in such prob¬ 
lems dates to high school when, she 
says, "I began to think that the most 
interesting problems were in the 
humanities but that the best methods 
for problem-solving were those of 
science." 

A program like Author has come a 
long way from the random-gene rated 
poetry writers of the 1960s and early 



Then Joe Bear walked over to the oak tree 
and saw Jack Bear holding the honey. 


1970s because it "understands" what 
it is doing. Dehn calls the earlier pro¬ 
grams, which only simulated in¬ 
telligence, "hack programs"; the 
classic of these was the popular Eliza, 
or Doctor, program that mimicked a 
psychiatrist talking to a patient. 

The story-generating methods be¬ 
ing developed for Author will find 
practical use in another program, 
which Dehn is writing to help adults 


When Tale-spin 
worked, it created 
stories of a natural 
simplicity reminiscent 
of folk tales. 

who are poor readers. This program, 
called Starship, will generate a story 
in which the user is a crew member on 
a space vessel engaged in an impor¬ 
tant mission. At crucial times in the 
plot the program will ask the reader 
what should be done next. "The 
moves he makes," says Dehn, "will 
tell how well he has understood the 
story so far." As a training tool, the 
Starship program will have elements 
in common with such games as 



He thought that he might get the honey if 
Jack put it down, so he told him that he 
didn't think Jack could run very fast . Jack 
accepted this challenge and decided to 
run . He put down the honey and ran over 
the bridge and across the valley. 


Dungeons and Dragons, in which the 
user becomes the lead character in 
what amounts to an adventure novel, 
or with commercial software adven¬ 
tures that allow the user to walk 
through branches of fictional possi¬ 
bilities. 

Where Will It Lead? 

Today's computer-generated litera¬ 
ture is limited in part by the dif¬ 
ficulties of producing a natural lan¬ 
guage but even more so by the fun¬ 
damental problem of giving a com¬ 
puter the capacity to find interesting 
things to say. As a result, computer 
literary products are still quite crude. 
Yet they point to exciting things 
ahead: poems that write or revise 
themselves, novels in which the 
reader is a character or author, and so 
forth. All of this may not satisfy 
critics today, but it heralds an in¬ 
teresting and lively future. As com¬ 
puter poet Milk says, "People who 
scoff at computer poetry are simply 
not thinking. It would be like com¬ 
plaining, as people did when 
Gutenberg came around, that the 
word of God was not meant to be 
printed by machine."* 



Illustration by Coni Porter 


Joe picked up the honey and went home. 
(This story was created by Meehan's Tale- 
Spin program. He translated the story in¬ 
to more conventional English from the 
choppy sentences of the original.) 
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Hardware Review 


Scion Color System 


Mark Dahmke 
Consulting Editor 


In the November 1980 BYTE (see 'The MicroAngelo 
Video Display/' page 196) I reviewed the Scion Micro- 
angelo graphics display—an S-100 board that provides 
512 by 480 dot resolution. The board contains a Z80 
microprocessor and 32K bytes of memory, making it one 
of the most powerful graphics displays of its class* It has 
only one limitation—no color or gray levels. Each dot 
out of 245,760 dots is either on or off. 

Now, Scion has announced the Microangelo Color 
System, which consists of a set of Microangelo boards 
connected together through a color mixer or palette 
board. With more than one board contributing to the dis¬ 
play, each dot or pixel (picture element) can be described 
by enough bits to specify a color or other intensity for 
each pixel. 



Figure 1: Scion Color System hardware organization. From two 
to eight Microangelo S-100 hoards may be connected via 20-pin 
ribbon cable to the palette board, which selects colors and 
generates RGB output for a color monitor. 


The color system offers unprecedented capabilities for 
its low price. Because each Microangelo has an on-board 
computer, you can send commands to each board and 
have them processed simultaneously. The palette board 
mixes the outputs of multiple (from two to eight) Micro¬ 
angelo boards by looking for the color value represented 
by parallel bits in the parallel Microangelo boards. In a 
two-board system, you could display 4 different colors; 
in an eight-board system, 256 different colors. Each 
color-palette entry is defined in red, green, and blue 
(RGB) components, each of which can range from 0 to 
100 percent in 256 steps. This means that on a full system, 
you could choose 256 colors out of a palette of more than 
16 million colors. 

Figure 1 shows the hardware organization of the color 
system. The palette board must be present on all ver¬ 
sions, but you can start with two Microangelo boards 
and work up to eight. A 20-conductor ribbon cable con¬ 
nects the boards to the palette board. Each Microangelo 
has its own Z80 running at 4 MHz and on-board firm¬ 
ware in PROMs (programmable read-only memories). 
The firmware can be either Screenware Pak I or Screen- 
ware Pak II, which offers the additional capabilities of 
region flooding, hardware and software test routines, 
split screen for separate alpha and graphics regions, firm¬ 
ware circle drawing, and macro definition allowing the 
on-board Z80 to draw frequently used shapes or objects, 
I will not spend much time describing the firmware fea¬ 
tures of the Microangelo; I suggest that you read my 
review in the November 1980 BYTE. 

The Palette Board 

Figures 2 and 3 show how the palette board converts 
bitplane information into colors. The software must set 
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the appropriate bits in the Microangelo boards so that the 
bits make up the number of the color-palette entry* When 
the display is generated, the palette board converts the 
number into separate red, green, and blue values, which 
are in turn sent to the RGB color monitor. The process is 
really quite simple and powerful. Note that the color of 
an object on the screen can be changed after the fact by 
simply changing the color-palette entry for that combina¬ 
tion of bits. 

Software and Firmware 

As mentioned earlier, the Screenware Pak I and II 
PROMs are on board the individual Microangelo bit- 
planes* The system is very fast because each board 
receives its commands and executes functions such as 
drawing a vector or circle. A software package called 
Colorpak that manages these high-level functions is in¬ 
cluded* Colorpak is written as a subroutine library, 
callable from FORTRAN-80* It greatly simplifies the 
development of an application program. If you want to 
draw a vector in color number 3, you would code the fol¬ 
lowing: 

CALL CURCLRO) 

CALL GRCUR(100,100) 

CALL VECTORU20,150,-1} 

The first statement selects color 3 (which was previously 
defined in the program). The second line moves the 
graphics cursor to screen coordinates 100,100. The third 
statement draws a vector from the graphics cursor loca¬ 
tion to 120,150. The —1 parameter tells the Colorpak to 
draw the vector in the currently selected color. 

It is also possible to group bitplanes into "transparen¬ 
cies/' This is like having several windows or screens that 
overlap each other. For example, you could set up two 
transparencies with four bitplanes, allowing 16 colors per 
transparency* One transparency could have a grid on it, 
while the other could display a floor plan for a building* 
The two transparencies can be displayed separately or 
overlaid in several ways* First, you could display the 
floor plan on top of the grid, or for measurement pur¬ 
poses, you could put the grid on top. This can be changed 
dynamically by subroutine calls without redrawing the 
image. 

You can also decrease the intensity of a transparency to 
any percentage of full intensity. Whenever there are 
multiple transparencies, the color palette is automatically 
configured to display the color that has precedence—the 
color from the transparency that overlays all others. You 
can mix colors that overlap, creating a new color. One 
possible use for this feature would be in circuit-board 
layout. The wiring diagram for a circuit could be dis¬ 
played, with the cross-over points highlighted in a dif¬ 
ferent color* 

The hardware also allows winking bitplanes. When 
configured to wink, the display will alternate between 


At a Glance 

Name 

Scion Cofor System 

Type 

5 I 2 -by-480-resoiution color graphics system that can display up to 
256 colors out of a palette of more than J 6 mi Won colors 

Manufacturer 

Scion Corporation 
12310 Pineerest Rd. 

Reston, VA 2209! 

Price 

Color System with two Microangelo boards f4 colors). S2.495; 
with six boards (64 colors). $6,495; with erght boards (256 colors], 
$S r 495; for Screenware Pak II, add $400, plus $40 for each extra 
board beyond the first, A fully configured eight-board system with 
Pak II would cost 59,175. RGB cofor monitors are available at 
$2,495. 

Features 

Up to 256 colors on one display WJth a full eight-board system; a 
fight pen is optional Each board has a Z80 running at 4 MHz 
(which can run at 6 MHz), 32K bytes of main memory, room for 
8K bytes of EPROM memory (used for Screenware Pak 1 or 11), and 
512 by 480 dot display. Pafette board has RGB generation circuits 
and high-speed look up memory for palette selection. 

Firmware 

Full firmware to generate vector graphics and characters: high- 
level commands sent via parallel ports. Functions include; drawing 
vectors, plotting points, and generating characters (normal or dou¬ 
ble size; rotation rs also available], Screenware Pak If can flood a 
region with a color. 

Software 

Several CP/M-compatible programs are available including COED, 
a color editor program that displays a palette on the screen and 
lets you burld colors from either the RGB or HLS models. A 
FORTRAN-80-compatible subroutine library [Colorpak] is provided 
so that high-level commands can be executed without having to 
understand or program the hardware. Three sample programs are 
also on the distribution disk as well as the source listing (in 
FORTRAN) for the Colorpak subroutine library, 

Computer Needed 

Any S-IOO-compatible computer or any computer that has an 
5-100 bus adapter. Although the Color System uses a Z80 
microprocessor, the host processor does not have to be Z8G or 
8080 compatible. If you plan to use the COED and Colorpak soft¬ 
ware, you must be able to run it with CP/M and FORTRAN-80 (or 
a similar language). You will also need a wide-band width (15 
MHz or more) RGB color monitor. Monitors are also available from 
Scion, 

Documentation 

A 131 -page Color System manual is provided along with a pocket 
reference card for the Colorpak subroutine library calls and the 
Microangelo hardware manual [80 pages]. Documentation is ade¬ 
quate but not exceptional. 

Audience 

Anyone requiring high-resolution color graphics on an S-100 
system 


two colors about every second. This feature also could be 
used to highlight information on the screen. 

The Color Editor 

Defining an organization of transparencies and colors 
can be difficult at best. It is very handy to be able to see 
the colors as you mix them on the palette. Scion has gen- 
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Figure 2: The palette board uses information from each bitplane 
as a color number that points to a color palette entry . The user 
may load the color palette with any of 16 million colors by mix¬ 
ing red, green , and blue , 


Figure 3; The color palette actually consists of three separate 
values, one for each primary color. Red, green, and blue may 
each be specified, in a range of 0 to 100 percent , in 256 steps. 
The resulting color values are sent to the red, green t and blue 
guns on an RGB color monitor. This process is repeated for each 
of the 245,760 dots or pixels every 1/60 second . 



Photo 1: A sample display of the Scion Color Editor . This utility 
program allows you to create color libraries for application pro¬ 
grams. After setting up a group of colors t the library may be 
stored and later loaded into a user program. This particular 
display was used in my application program for demonstration 
purposes. It represents the spectral colors of the main sequence 
of stars. Each horizontal row is a spectral color: very blue t blue , 
green, white, yellow , orange, red , and a second white row. 
Photo by Mark Dahmke. 


erously provided a color editor that aids in the design of 
an application. The color editor is a large program that 
draws a set of one-inch-long boxes on the color display* 
A small command language allows the user to vary each 
of the RGB components of each palette entry to see the 
resulting colors. When a color has been selected, it can be 
stored in one of the 64 palette entries. Actually, there are 
up to 256 palette entries (if you have eight bitplanes), but 
only 64 are displayed at one time. Photo 1 shows the col¬ 
or editor with a typical palette of colors. 

The editor normally uses the RGB method of building 
and mixing colors, but the HLS (hue, lightness, satura¬ 
tion) model can also be used. Figure 4 shows the topology 
of this model. At first it may look quite confusing but is 
really a useful model. Hue is measured in degrees, from 0 
to 360. Blue is at 0, red is at 120, and green is at 240. Note 
that all of the primary additive colors are at 120-degree 
increments around the circle. Yellow appears at 180 
degrees. Lightness is measured in percent, from 0 to 100, 
Zero percent is black, regardless of the hue and satura¬ 
tion values, and 100 percent will produce white. Satura¬ 
tion is also measured from 0 to 100 percent and is really a 
measure of the chroma or amount of color visible. It is 
graphically represented in figure 4 as the radius of the col¬ 
or circle, 

Colorpak Functions 

Working with Colorpak is like working with a com¬ 
bination of a Tektronix graphics terminal and the IBM 
2250 graphics display. Most of the subroutine calls are 
obvious, e.g. "CALL VECTOR" and "CALL POINT," 
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and the color system requires a fair amount of initializa¬ 
tion, You must do one of two things: use the color editor 
to define a set of colors and one or more transparencies, 
or use Colorpak to define the same. With the color 
editor, the task is quite simple. To load a screen organiza¬ 
tion and color palette, you would code: 

CALL GETSYSmLENAME',0) 

where "FILENAME" is the file defined by the color editor, 
and 0 indicates that it is on the current disk drive. 

If you wish to do it the hard way, the following se¬ 
quence might be used: 

CALL CINIT(112,3,240,224,208,0,0,0,0,0,2) 

CALL DEFTRN(1,3,0,0,0,0,0,0,0,0) 

CALL PUTCLR(1,1, 0, 0,255,0,0,0) 

CALL PUTCLR(1,2, 0,255, 0,0,0,0) 

CALL PUTCLR(1,3,255, 0, 0,0,0,0} 

CALL PUTCLR(1,4,255,192, 0,0,0,0) 

CALL PUTCLRU,5,255,128, 0,0,0,0) 

CALL ERASE(1,1) 

The first statement initializes the color system and defines 
it as having three bitplanes at decimal I/O (input/output) 
port addresses 240, 224, and 208. The last parameter is 2, 
which tells the Colorpak that you are using Sereenware 
Pak IL The second line defines a transparency structure 
with one transparency of three bitplanes. The next five 
lines assign colors to the palette. This particular initializa- 



Figure 4: The HIS color model. Either the RGB or HLS models 
may be used in the Scion Color Editor (COED) program. The 
HLS model is diagrammed as a pair of cones , with the vertical 
axis representing lightness. The top is 100 percent white; the 
bottom is black . Hue is represented as an angle where 0 degrees 
is pure blue , 120 is red , and 240 is green , Saturation is 
represented as the radius of the cone. A saturation of 0 percent 
will produce a gray scale of lightness from 0 to 100 percent , 



Photo 2: A sample illustration on the Scion Color System , Photo courtesy of Scion Corporation. 
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tion will make the system look like the examples in 
figures 2 and 3. The last call is made to erase trans¬ 
parency 1. 

Colorpak has some useful subroutines such as FLOOD, 
which will fill a bounded region with the currently 
selected color. The fill algorithm is in firmware, so it runs 
very fast, FADE will fade out a transparency to a percent¬ 
age of its full brightness, and FUSE will fuse colors in 


overlapping transparencies. MOVTRN allows you to 
change the display precedence of transparencies. As with 
the Microangelo video display, cross hairs and a light- 
pen interface are available. 

A Real-Life Application 

After trying out the samples included on the CP/M dis- 



Photo 4: A sample illustration on the Scion Color System . Photo courtesy of Scion Corporation, 
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Photo 5: A sample of Ken Livingston's three-dimensional archi¬ 
tectural modeling program on the Scion display * Photo by Mark 
Dahmke. 


tribufcion disk, I pulled out my old favorite—the three-di¬ 
mensional model of the galaxy (see "A Simulated View of 
the Galaxy" April 1979 BYTE, page 66), I decided to in¬ 
clude stellar magnitudes (brightness) and spectral color 
for a better effect. I down-loaded the FORTRAN pro¬ 
gram from an IBM System/370 on which I had been run¬ 


ning it and recompiled the program on my CP/M system. 
I added the Initialization calls, using a color library I 
defined with the aid of the color editor. Photo 1 shows 
the resulting color palette, which has seven different col¬ 
ors, each with eight intensity levels. In astronomy, the 
colors of the stars are categorized as O, B, A, F, G, K, 
and M. These are very blue, blue, green, white, yellow, 
orange, and red, respectively* (A second white row ap¬ 
pears at the bottom.) Other samples of color graphics are 
shown in photos 2, 3, 4, and 6. 

Conclusions 

I have had the Scion Color System for several months, 
and I really don't want to give it up* It is one of the most 
convenient graphics systems I have ever worked with* 
The best test 1 could give it was my star map program, 
which used almost all the features of the system* The fact 
that I down-loaded the FORTRAN program from an IBM 
computer and modified it to run on the Scion system in 
less than three hours also says a lot for the system* BYTE 
author Ken Livingston and I also down-loaded Ken's ar¬ 
chitectural three-dimensional modeling system. It took 
one evening to change the graphics interface and recom¬ 
pile it on my CP/M system, then a few more hours to fine 
tune it* After that we were able to generate wire models 
of buildings and project different views of them* Photo 5 
shows a sample of Ken's program.* 



Photo 6: A sample illustration on the Scion Color System. Photo courtesy of Scion Corporation. 
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Ciarcia's Circuit Cellar 


Add Programmable Sound 
Effects to Your Computer 

Silicon replaces gunpowder for producing sound effects. 


Steve Ciarcia 
POB 582 

Glastonbury, CT 06033 


The explosions were still ringing in 
my ears as I peered through the 
smoky atmosphere. Suddenly behind 
me I heard someone open fire with a 
phaser, I whirled, expecting to be 
vaporized. Then 1 remembered where 
1 was. 

I had gone down to the local conve¬ 
nience store to get a quart of milk, 
and I had walked past a row of video 
arcade games. 

The lifelike sound effects associated 
with arcade games represent the fruit 
of years of work in various technol¬ 
ogies. In the past, sound men for 
radio serial dramas kept in their bags 
of tricks such objects as coconut 
shells, squeaky hinges, and watering 
cans. Producing sound effects in¬ 
volved physically producing the noise 
through mechanical means. This 
often required talent rivaling that of 
the actors. 


Copyright © 1982 by Steven A. Garcia. 
AN rights reserved. 


Today the sand board and coconut 
shells are gone. Physically produced 
sound effects have given way to the 
electronic synthesizer and the com¬ 
puter. You can simply sprinkle a little 
pink noise through a programmable 
attenuator to make a horse gallop or 
trot on command. 


Surprising sound 
effects can be obtained 
with relatively little 
hardware. 


Computerized sound generation 
has not eliminated a profession, how¬ 
ever. It has added a new dimension to 
entertainment. The sound effects used 
in movies such as The Empire Strikes 
Back could not have been produced 
30 years ago. 

Sound generation of that quality is 
of course beyond the typical Circuit 
Cellar project, but surprising results 


can be obtained with relatively little 
hardware. This month Pm working 
with the SN764S9A sound-generator 
integrated circuit from Texas In¬ 
struments. (Another TI product, the 
SN76494N, is identical to the 76489A 
except that it runs at a lower clock 
frequency.) These two chips are 
shown in photo 2 on page 62, 

In this article, I ll describe a sound- 
generating circuit that can be con¬ 
nected to virtually any computer. P11 
also provide some sound-effects rou¬ 
tines in BASIC for you to use with 
your own computer arcade games. 

SN76489A: General Structure 

Figure 1 is a block diagram of the 
SN76489A integrated circuit. The 
chip contains four signal sources: 
three independent generators of sin¬ 
gle-frequency tones and one gener¬ 
ator of noise. In addition, each source 
has its own attenuator with a 28-dB 
(decibel) attenuation range. The out¬ 
put signals from the four attenuators 
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Photo 1; Vow don't need a pistol to produce the sound effect of a gunshot. The Texas Instruments SN76489A integrated circuit can 
produce the same sound under program control. 


are summed together as a single 
amplified output. 

The 76489A is sealed in a 16-pin 
DIP (dual-inline package) and is de¬ 
signed for connection to and opera¬ 
tion with computer address and data 
buses, appearing to the computer as a 
write-only location in memory or I/O 
(input/output) address space. Com¬ 
mands are communicated to the 
sound-generator chip's internal 
registers via its own 8-bit data bus 
during the interval of activation of 
the Write Enable and Chip Enable 
lines by corresponding strobed 
signals. Typically, this is accom¬ 
plished by tying the address decoder's 
output to the 76489A's Chip Enable 
pin and the computer's Read/Write 
line to the Write Enable pin* 

The SN76489A is designed to run 
at a maximum clock frequency of 4 
MHz (megahertz) and loads data 
rather slowly. The input data must 
remain stable during the 32 clock 
cycles {16 ^ts [microseconds]) that the 


76489A requires to load an 8-bit data 
value. When the loading has been 
completed, the sound-generator chip 
brings its Ready line to an active-low 
state. This signal can be used to halt 
the computer processor for the re¬ 
quired time if necessary. Well find 
out more on the process of loading 
data later. 

Sound Possibilities 

Each of the three tone generators in 
the 76489A contains a presettable 
10-bit programmable down counter 
used as a variable frequency divider. 
The output frequency of each gener¬ 
ator is selected by loading the 10-bit 
count register through a command 
from the processor. The counter is 
decremented by a submultiple of the 
dock frequency; when the count 
register reaches zero, it toggles a flip- 
flop. The output signal from the flip- 
flop becomes the output of the tone 
generator, which is a square wave, 

With a 2-MHz dock frequency, as 


is found in many typical computer 
systems, the 10-bit counters allow the 
76489A to cover a range of five oc¬ 
taves: from two octaves below mid¬ 
dle C to three octaves above it. This is 
wide enough for most applications. 
The output frequency of a given tone 
generator is defined by the following 
equation: 

/ = n f 32 X / 

where / is the tone generator's output 
frequency, n is the system's dock fre¬ 
quency (here assumed to be 2 MHz), 
and / is the decimal equivalent of the 
10-bit counter register s contents. 

The noise generator is a 15-bit 
exclusive-OR feedback shift register 
that produces pseudorandom noise, 
which is generally used for sound 
effects such as explosions and gun¬ 
shots. The rate at which the register 
shifts determines whether the noise 
contains a majority of high-frequency 
or low-frequency components. The 
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Figure 1: Block diagram of the Texas Instruments SN76489A sound-generator integrated circuit, which runs at a maximum clock rate 
of 4 MHz. The similar SN76494N runs at a clock frequency of 500 kHz (kilohertz). 


shift rate can be controlled by the 
frequency set on tone generator 3 or 
independently through the noise-gen- 
erator-control register. 

The output attenuators, one for 
each of the four sources, are loga¬ 



Photo 2; The SN76489A and its sibling the 
5N76494N are nearly identical, but 
operate at different clock frequencies. 


rithmic and designed primarily for 
musical applications. The 4-bit at¬ 
tenuator range is from 0 dB (maxi¬ 
mum amplitude) to —28 dB (mini¬ 
mum amplitude). The sixteenth step, 
which would be predicted to set the 
amplitude to —30 dB, turns the at¬ 
tenuator off. By very quickly turning 
the attenuators on and off or chang¬ 
ing their control values, you can syn¬ 
thesize interesting envelope effects to 
simulate bells or a piano. 

The four attenuator outputs are 
added together through an analog 
summing circuit, and the combined 
output is then amplified to 10 mW 
(milliwatts) with a voltage swing of 
about 2 V (volts), but an external 
power amplifier is required to drive a 
speaker. 

An Easily Built Interface 

While the 76489A can be attached 
directly to a microprocessor's bus, 
given a suitable address-decoding and 
data-latching scheme, the details of 
such a connection depend on which 
processor is used, and the design re¬ 
quires attention to accommodating 
the register-loading delay. To avoid 
this, 1 designed a parallel interface 


that is neither processor- nor load¬ 
time-dependent. 

The design, shown in the schematic 
diagram of figure 2, is a four-chip 
sound-generator circuit that incor¬ 
porates the 3N76489A. It can be at¬ 
tached to an 8-b'it latched parallel 
output port that uses a data-ready 
strobe line (a Centronics-compatible 
printer port will work), A prototype 
of the circuit is shown in photo 3 on 
page 65. 

In the figure, note that the data 
lines BO through B7 are oriented to 
follow general interfacing conven¬ 
tions in the matter of bit hierarchy 
rather than the Texas Instruments 
format. In the TI hierarchy, bit 7 of 
every byte is the LSB (least significant 
bit), and conversely bit 0 is the MSB 
(most significant bit). This just 
happens to be the way TI does things. 
The TI system is used later in the 
descriptions of the SN76489A s inter¬ 
nal registers. 

1 have chosen to run the sound gen¬ 
erator at 2 MHz. IC1 and IC2 (in¬ 
verter sections and a flip-flop) gener¬ 
ate this frequency, dividing a 4-MHz 
crystal-oscillator output by 2, (If you 
have a 2-MHz or 4-MHz signal handy 
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Figure 2: Schematic diagram of a sound-generating circuit incorporating the SN76489A designed to he attached to a computer system 
through a parallel I/O port . A source for parts is given in the text box at the end of the article . 


in your computer, you could use it in¬ 
stead by connecting it to IC2 or IC3 
[the SN76489A] as required, omitting 
the crystal.) 

How It Works 

The computer loads a byte of data 
into the SN76489A (IC3) by making it 
available on the data lines and then 
pulsing the Strobe input line, (The 
jumper connections JP1 and JP2 re¬ 
spectively select use of a negative¬ 
going strobe or a positive-going 
strobe signal,) This signal is passed 
through IC4 (an AND gate) to the 
Chip Enable (CE) line of IC3. When 
the CE line is strobed, the Ready 
line (1C3 pin 4) goes to a logic 0, trig¬ 
gering the Write Enable (WE) input 
(IC3 pi n 5), With a 2-MHz clock the 
Ready line stays low for 32 while 
IC3 is being loaded. When it is 
finished, the Ready line goes high, 
and another byte can be loaded in a 


similar manner. Configured as in this 
circuit, the processor must wait at 
least 32 /js between byte transfers to 
the sound generator. 

If you will be controlling the inter¬ 
face with a BASIC program, there is 
no possibility of sending data too 
fast. Most BASIC interpreters take at 


Changes to registers 
will cause immediate 
changes in the audio 
output. 


least 2 ms (milliseconds) to execute a 
statement. But some sound effects 
and music may not be easily gener¬ 
ated by BASIC. In such cases, the in¬ 
terface must be driven with a ma¬ 
chine-language program. To properly 
time the data transfer, the Ready 
line from the interface can be moni¬ 


tored through an input port (such as 
the Printer Busy input of your Cen¬ 
tronics port) or connected directly to 
the Wait input of the processor. 

The output of the sound generator 
is amplified through a 1-W (watt) 
power amplifier (IC5) to drive a 
speaker. 

Data Formats 

Figure 3 on page 64 shows the three 
data formats used in programming 
the 76489A, which contains 8 regis¬ 
ters (listed in table 1) that control the 
various noise and tone outputs. Noise 
or attenuation parameters are loaded 
as 1-byte values, while frequency up¬ 
dates require 2 bytes. (Figure 3 uses 
the TI bit hierarchy.) 

The 76489As input channel ap¬ 
pears as a single address to any pro¬ 
cessor. To differentiate between the 
first and second byte of any data 
transfer, all first-byte or single-byte 
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(3a) Update Frequency (2-byte transfer) 


RO R1 R2 Control Register 


First byte 


Second byte 


0 0 0 

0 0 1 

0 1 0 

0 t 1 

1 0 0 

1 0 1 

1 1 0 

1 t 1 


tone 1 frequency 
tone 1 attenuation 
tone 2 frequency 
tone 2 attenuation 
tone 3 frequency 
tone 3 attenuation 
noise control 
noise attenuation 


Table 1: Register addresses for con¬ 
trolling various functions of the 
SN76489A, These 3-hit values deter¬ 
mine which of the registers receives 
that remainder of the bits in the control 
byte as data . 


Attenuation 


A0 

A1 

A2 

A3 

Weight 

0 

0 

0 

0 

0 

dB 

0 

0 

0 

1 

2 

dB 

0 

0 

1 

0 

4 

dB 

0 

0 

1 

1 

6 

dB 

0 

1 

0 

0 

8 

dB 

0 

1 

0 

1 

10 

dB 

0 

1 

1 

0 

12 

dB 

0 

1 

1 

1 

14 

dB 

1 

0 

0 

0 

16 

dB 

1 

0 

0 

1 

18 

dB 

1 

0 

1 

0 

20 

dB 

1 

0 

1 

1 

22 

dB 

1 

1 

0 

0 

24 

dB 

1 

1 

0 

1 

26 

dB 

1 

1 

1 

0 

28 

dB 

1 

1 

1 

1 

off 


Table 2: Attenuation parameters for 
each of the signal sources. The 
SN76489A must receive an attenua¬ 
tion-control byte f formatted as shown 
in figure 3 t before any output ccm be 
heard. 


transfers have the most significant bit 
equal to a logic 1. The second byte 
always has the MSB equal to logic 0. 

Programming Tones 

Setting a frequency of 440 Hz for 
tone generator 1 is done as follows. 
First find J 

/ = n /32 X / 

/ = (2 MHz)/(32 X 440) 

/ = 142.045 


MSB LSB MSB LSB 

1 rO rl r2 f6 f7 f8 f9 0 x fO fl f2 f3 f4 f5 
y v ^ -- —v— x x 

register address data data 

(table 1) 

(3b) Update Attenuator {single-byte transfer) 

MSB LSB 

1 rO rl r2 aO at a2 a3 


register address attenuation value 
{table 1) (table2) 


(3c) Update Noise Source (single-byte transfer) 


MSB 

1 rO rl r2 


register address 
(table 1) 


FB NFQ NR 


noise clock (table 3) 
-noise type (table 3) 


Figure 3: Formats required for programming the control registers in the 76489A. The 
first bit of the first control byte is always I; the second byte f if used, has a first bit with a 
value of 0. 


Since 1 must be an integer quantity, 
we set it to 142. The actual frequency 
will be 440.14 Hz. 

Next, we convert / to a 10-bit 
binary value (using the TI bit hierar¬ 
chy, where bit fO is the MSB and f9 is 
the LSB): 

MSB LSB 

fO fl f2 f3 f4 f5 f6 f7 fe f9 


0010001110 

(While I could have converted every¬ 
thing to follow the bit-hierarchy con¬ 
ventions of the rest of the world, any¬ 
one comparing this article to the spec¬ 
ification sheets of the 76489A would 
become utterly confused. But the ex¬ 
ternal interfacing connections to my 
circuit in figure 2 do follow the or¬ 
dinary convention.) 

The frequency data for tone gener¬ 
ator 1 must be transferred to the 
76489A as a 2-byte quantity. From 
figure 3a, we see that byte 1 must 
contain three register-designation 
bits, rO, rl, and r2, which denote that 
the value is to be applied as a frequen¬ 
cy change for generator 1. We chose 
the value 000 from table 1 for these 
three bits. 

We then see from figure 3 that 4 of 
the data bits go in the 4 low-order bits 


of byte 1 and that the remaining 6 bits 
go in the 6 low-order bits of byte 2. 
The MSB in byte 2 must be 0, and one 
of the bits in byte 2 is not used. 

Therefore, to set tone generator 1 
at 440 Hz, the first control byte 
becomes 

MSB LSB 

1 rO rl r2 f6 f7 f8 f9 


1000 1 110 

which is the same as hexadecimal SE 
or decimal 142, and the second byte 
becomes 

MSB LSB 

0 x fO fl f2 f3 f4 f5 


00001000 

which is the same as hexadecimal 08 
or decimal 8. 

A simple way to load these values 
via BASIC is to execute the state¬ 
ments OUT n,142 and OUT rc,8 
where n equals the port address of the 
sound-generator interface. The argu¬ 
ment of the first statement conveys 
the register address and the 4 low- 
order bits of the value to be loaded in¬ 
to the down counter. The second 
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Photo 3: Prototype of the pamUel-port-driven sound-generation circuit shown in figure 2 ♦ 


argument contains the remaining 6 
bits for the counter* 

Once these values have been trans¬ 
mitted, tone generator 1 is loaded, 
but the attenuator has not been set to 
enable any output. Changing the at¬ 
tenuator setting requires only a single 
byte of data, set according to the at¬ 
tenuation parameters shown in table 
2 * 

From table 1, we select the attenua¬ 
tion-register address of 001 for tone 
generator 1. A Q-dB attenuation set¬ 
ting (0000 from table 2) turns the 
volume on full* The resulting for¬ 
matted control byte, according to 
figure 3b, is 

MSB LSB 

1 rO rl r2 aO al a2 a3 


10010000 

which is the same as hexadecimal 90 
or decimal 144. 

To turn on the 440-Hz tone at full 


volume, therefore, we have to exe¬ 
cute the statement OUT n,144 after 
we have set the tone parameters. To 
reduce the output amplitude by 4 dB, 
an OUT n,146 statement would be ex¬ 
ecuted* 

Programming Noise 

To change the output of the noise 
source, we change the noise-control 
and noise-attenuation registers. Both 
use single-byte commands, shown in 
figure 3c* 

As shown in table 3 on page 66, the 
one of the bits is called the FB, or 
feedback, bit. This bit controls the 
feedback in the noise-generator shift 
register. If the FB bit is a logic 1, the 
result is white noise. If the FB bit is a 
logic 0, the feedback is disabled, and 
a lower-frequency repetitive (period¬ 
ic) noise is produced. 

Two bits, NF0 and NF1, control the 
clock frequency fed to the noise-gen¬ 
erator shift register. Four options are 
available: three options select fixed 


rates (in the formulas, n is the 2-MHz 
clock frequency), or you can select 
the output of tone generator 3 as the 
shift-register clock* In the latter case, 
some interesting effects, such as 
sweep frequency noise, are produced 
when the frequency of tone generator 
3 is varied* 

Performance Hint 

One last comment on loading regis¬ 
ters* The SN76489A runs in real time. 
If you change a register, the results 
will be heard immediately after each 
byte is loaded. On a 2-byte fre¬ 
quency-change command, if the time 
delay between loading the first and 
second byte is extraordinarily long, it 
can result in some off-frequency notes 
being heard. When exercising the 
76489A with a slow interpreted lan¬ 
guage such as BASIC, it is generally a 
good idea to shut off a tone gener* 
ators output before changing its fre¬ 
quency* After you have loaded the 
2-byte value (or only a single byte if 
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FB 

Configuration 


0 

periodic noise 


1 

white noise 

NF0 

NF1 

Shift Rate 

0 

0 

n/512 

0 

1 

nl 1024 

1 

0 

n/2048 

1 

1 

tone generator 3 output 


where n - clock rate 

Table 3: Noise-control parameters for 
the noise source. White or periodically 

varying 

noise 

may be produced; the 

output of tone generator 3 may be used 
to control the noise generator\ 


Note 

l Value 

Frequency 

C 

239 

261.50 Hz 

C# 

225 

27777 Hz 

D 

213 

293.43 Hz 

D# 

201 

310.95 Hz 

E 

190 

328.95 Hz 

F 

179 

349.16 Hz 

F# 

169 

369.82 Hz 

G 

159 

393.08 Hz 

G# 

150 

416.67 Hz 

A 

142 

440,14 HZ 

A# 

134 

466.42 Hz 

B 

127 

492.13 Hz 


Table 4: A diatonic scale may be 
played by the tone generators using the 
values of / shown here as control 
parameters loaded into one of the 
down counters. The frequencies pro¬ 
duced are quite close to standard. 


ail 10 bits of the frequency spedfica- 
tion don't have to be changed), the 
output can be turned on again. For 
single-byte register changes, the only 
concern is that the rate of change be 
consistent with the type of sound you 
are trying to produce. 

Producing Tones in BASIC 

Many variations are possible with 
such a versatile sound generator, and 
much of the experimenting can be ac¬ 
complished without having to think 
in binary radix. A few simple lines of 
BASIC allow you to determine the 
value of I for a particular frequency 
and automatically format the 2-byte 
tone parameters. 

Listing 1 is a program that facili¬ 
tates testing of the interface and dem¬ 
onstrates some simple formatting 
techniques. You can hear the tone 
produced by any value of the down- 
counter register. The register value is 
entered as the value I, The second 
byte B becomes the result of the cal¬ 
culation : 


B « INTU/16) 

and the first byte A is derived and 
formatted; 

A = I —B*16+!28 

In BASIC the sequence is executed 
as OUT n, A and OUT h,B (where n is 
the port address). Again, to turn on 
the tones, it is necessary to execute a 
statement to set the attenuators to 
some state other than off, as was 


done before by the statement OUT 
w,144. 

Should you care to experiment 
with a diatonic scale, a list of the ap¬ 
propriate values of I and the corre¬ 
sponding frequencies is shown in 
table 4. 

Demonstration Programs 

The program in listing 2 on page 60 
uses these notes to play a few bars of 
'The Entertainer" by Scott Joplin. In 
this program, DATA statements are 
used to list each note (BASIC variable 
F) and its duration (D) as it is played 
on the tone 1 output. In addition, the 
program takes this same data and 
shifts it an octave and outputs it to 
tone generator 2 as well. The result is 
an interesting effect and a pleasing 
sound. 

Listing 3 is a further example of 
using the tone generators. This pro¬ 
gram simulates a clock chime, strik¬ 
ing 12 times. The sound is synthesized 
by mixing and linearly attenuating 
two tones that are close in frequency. 

Finally, no article on sound effects 
would be complete without a pro- 
gram to produce phaser and explo¬ 
sion sounds. Listings 4 and 5 on page 
70 fulfill this requirement. In both 
cases, the noise generator is the key 
ingredient. 

To produce a phaser sound, the 
noise generator is set to white noise 
with its dock rate controlled by the 
output of tone generator 3. When the 
phaser sound is to be heard, the fre¬ 
quency of tone generator 3 is swept, 
and the attenuation is linearly 
ramped down. 


Listing X: A BASIC program to test and demonstrate the SN76489A circuit , and to possibly inspire other ideas for programming it. 
The sound generator is assumed to be interfaced to the computer through a parallel I/O port. 


100 REM **** SN76489A TONE TEST **** 

110 N=17 sREM Sound Generator port address 

120 OUT N,15 9:OUT N,191:0UT N,223:OUT N,255 :REM Clear Outputs 
125 REM Tone output is clock/32*I — Enter I to test tone output 
130 PRINT"Divider Valve = n ;:INPUT I 
150 B=INT(1/16) 

160 A=I-B*I6+128 

200 OUT N,A :OUT N,B :REM Set 2 byte tone value on 76489A 
220 OUT N,144 :REM Turn on Tone 1 Output 
230 FOR X=0 TO 1000 :NEXT X :REM Delay 
240 GOTO 120 
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Introducing Imte^talker 

The Professional Voice Quality Text-to-Speech Synthesizer that makes sense 



Unlimited Vocabulary 

64 Programmable levels of inflection 

Built-in 6k text-to-speech algorithm 


IN I hXTALKER, the new second generation text-to- 
speech synthesizer, incorporates all of the features users of 
earlier synthesizers have requested. Created by Steve 
Ciarcia, nationally known computer and peripheral 
equipment designer, INTEX-TALKER provides a new high 
level of speech intelligibility and voice quality. You’ve got to 
hear it to believe it! 

INTEX-TALKER translates ASCII characters into speech 
with an advanced text-to-speech algorithm. Simply type 
English text and a talk command into your keyboard. User 
friendly? What could be simpler? 

Important Uses of Speech Synthesis 

INTEX-TALKER brings a new dimension to interactive 
computer communications. Available as a stand-alone 
peripheral or at the board level, INTEX-TALKER provides 
a real time audio interface for applications in data 
processing, telecommunications, automation, education or 
handicapped markets. It can annunciate data transmitted at 
high baud rates over telephone lines or serve as an 
unlimited vocabulary audio interface for telephone 
transaction applications. Featuring 64 digitally 
programmable levels of inflection, INTEX-TALKER offers a 
unique, high fidelity professional voice quality. 

Equipped with keyboard, INTEX TALKER can function 
as a typewriter for the blind or as a communicator for the 
vocally impaired. Every ASCII character is recognized 
(including punctuation) as it is typed and can be echoed 
automatically. 

As a computer-aided educational device, INTEX- 
TALKER can provide interactive student instruction on 
literally any subject. For entry level students, INTEX- 
TALKER can provide a user friendly environment enhanc¬ 
ing the learning process and encouraging the develop¬ 
ment of student familiarity with the computer keyboard. 

And with home computers, INTEX-TALKER adds both 
fun and utility. Computer games come to life* Your 
computer can now speak instructions, warnings, praise — 
and it has music and sound effects capabilities, too. 

You can easily apply the capabilities of INTEX-TALKER 
to any of your home computer uses; security, education, or 
home management. 


Easy to Operate 

ASCII code is sent to INTEX-TALKER through either 
the RS232C or parallel interface. The English text is stored 
in a 750 character buffer until the processor commands if 
to be automatically translated into electronically synthesized 
speech. For example: type the ASCD characters spelling 
"I N-T-E-X" to cause the word “INTEX" to be spoken 
on command. 

Independent Operation/No Overhead 

INTEX-TALKER can also be used as a dedicated 
controller. It has user expandable memory with 16k ROM 
and 8k RAM capacity. 

With its own 6502 microprocessor and built-in 6k text-to- 
speech algorithm, INTEX-TALKER operates without 
overhead. The host computer is free to execute other 
programs while INTEX-TALKER is speaking. 

At Only $295*00 INTEX-TALKER 
Offers These Features; 

* Phoneme based speech synthesizer chip 

* 64 crystal controlled inflection levels - 
digitally programmable 

* 6k text-to-phoneme algorithm 

* 750 character buffer 

* Full ASCII character set recognition and echo 

* Adjustable Baud Rate (75-9600) 

* RS232C or Parallel connectors 

* X-on/X-off handshaking 
*> Phoneme access modes 

* User expandable memory 

* Music and sound effects capability 
(programming language lor notes included) 

* Onboard amplifier Ik power supply ±12V; +5V 

* Spelling output option 

Order Now 

Call the number below to order or request additional 
information. Master Charge or Visa accepted. Charge to 
your credit card or send a check for $295,00 plus $4.00 
delivery. Add 4% sales tax in Michigan, 

Dealer inquires invited. 


Imtb{ 


Intex Micro Systems Corporation 

755 West Big Beaver Road Suite 1717 
Troy, Michigan 48084 
Telephone: 313/362-4280 











Listing 2: A BASIC program that plays part of "The Entertainer" by Scott Joplin. 


100 REM **** THE ENTERTAINER by Scott Joplin **** 

110 REM **** Played on the SN76489A **** 

120 REM 

130 N=17 :REM Tone Generator Address 
140 GOSUB 370 :REM Clear Outputs 

150 DATA 239,8,213,8,201,8,190,8,120,8,190,4,120,8,190/4,120,16 
160 DATA 2,2,120,8,107,8,101,8,95,4,120,4,107,4,95,4,127,6,107,8 
170 DATA 120,16,0,0 
180 DIM F(50),D(50) 

190 FOR 1=1 TO 30 
200 READ F(I),D(I) 

210 IF F(I)=0 THEN 230 
220 NEXT I 
230 E=I :1=1 
240 B=INT(F(I)/32) 

250 A=F(I)/2-B*16+128 

260 OUT N,A :OUT N,B :REM Set 1ST Octave Value 

270 B=INT(F(I)/16) :A=F(I)-B*16+160 

280 OUT N,A :OUT N,B :REM Set 2ND Octave value 

290 OUT N,144 :REM Turn on Tone 1 

300 OUT N,176 :REM Turn on Tone 2 

310 FOR X=0 TO 20*D(I) :NEXT X jREM Hold Tone 1/4,1/2, or Whole 

320 1=1+1 iREM Increment Note Counter 

330 IF I-E THEN GOSUB 370 :END 

340 GOTO 240 

350 REM 

360 REM 

370 OUT N,159 :OUT N,191 :OUT N,223 :OUT N,255 
380 RETURN 


Listing 3: Program that simulates the ringing of chimes. 


100 REM **** CHIME SOUND **** 

110 REM 

120 N=17 :REM Tone Generator Address 
130 GOSUB 1000 :REM Clear All Outputs 
135 REM 

140 REM Set Tone 1 to 679 Hz 
150 OUT N,140 :OUT N,5 
160 REM 

170 REM Set Tone 2 at 694 Hz 
180 OUT N,170 :OUT N,5 
185 REM 

190 FOR T=0 TO 11 :REM Strike Chime 12 Times 

200 FOR A=145 TO 159 :REM Loop to Generate Attentuation Steps 
210 OUT N, A :OUT N,(A+32) 

220 FOR Q=0 TO 65 :NEXT Q :REM Delay While Sounding Chime 
230 NEXT A 
240 NEXT T 
250 REM 

1000 OUT N,159 :OUT N,191 :OUT N,223 :OUT N,255 
1010 RETURN 
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WHY THE MICROSOFT 
RAMCARD MAKES OUR SOFTCARD 
AN EVEH BETTER IDEA. 



Memory — you never seem to have quite 
enough of it. 

But if you're one of the thousands of Apple 
owners using the SoftCard, there's an economical 
new way to expand your memory dramatically. 

16K ON A PLUG-IN CARD. 

Microsoft's new RAMCard simply 
plugs into your Apple II;" and adds 16k 
bytes of dependable, buffered 
read/write storage. 

Together with the SoftCard, 
the RAMCard gives you a 56k 
CP/Msystem that's big enough 
to take on all kinds of chores that 
would never fit before (until now, 
the only way to get this much 
memory was to have an Apple 
Language Card installed). 

GREAT SOFTWARE: 

YOURS, OURS, OR THEIRS. 

With the RAMCard and 
SoftCard, you can tackle large- 
scale business and scientific 
computing with our COBOL and 
FORTRAN languages. Or greatly 
increase the capability of CP/M 


applications like the Peachtree Software account¬ 
ing systems. VisiCa!c 1M and other Apple software 
packages can take advantage of RAMCard too, 
And RAMCard gives you the extra capacity to 
develop advanced programs of your own, using the 
SoftCard and CP/M. Even with the RAMCard in 
place , you can still access your ROM BASIC 
and monitor routines. 

JOIN THE SOFTCARD 
FAMILY. 

The RAMCard is just the 
latest addition to the SoftCard 
family — a comprehensive sys¬ 
tem of hardware and software 
that can make your Apple more 
versatile and powerful than you 
ever imagined. 

Your Microsoft dealer has all 
the exciting details. Visit him 
soon, and discover a great idea 
that keeps getting better. 

Microsoft Consumer 
Products, 10700 Northup Way, 
Bellevue, WA 98004. 
{206-828-8080) 

























Listing 4: Program that simulates the sound of a phaser firing. 


100 REM **** PHASER SOUND **** 

110 REM 

120 N=17 :REM Sound Generator Address 
130 GOSUB 1000 

140 OUT N,231 :OUT N,240 :REM set noise and attentuation 

150 FOR L=0 TO 15 

160 FOR A=192 TO 207 

170 OUT N f A :OUT N,L 

180 NEXT A 

190 OUT N f (240+L) 

200 NEXT L 
210 END 

1000 OUT N, 159 :OUT N,191 :OUT N,223 :OUT N,255 
1010 RETURN 


Listing 5: Program that produces an explosion sound. 


100 REM **** EXPLOSION **** 

110 N=17 

120 GOSUB 1000 

130 OUT N,228 :REM Set high pitched white noise 

140 FOR A=240 TO 255 

150 OUT N,A :REM STEP ATTENTUATION 

160 FOR D=0 TO 50 :NEXT D :REM delay 

170 NEXT A 

180 GOSUB 1000 :END 

1000 OUT N,159 :OUT N,191 :OUT N,223 :OUT N,255 
1010 RETURN 
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CP/fl* PRICES! 


MICROPRO 1 " 

Word Star. 

Calc Star. 

Mail Merge. 

Spall Star. 

DataStar. 

SuperSort 
dBASE III*. . 
supercalc 1 :. 
SPELLGUARD 1 : 


f™ A PP i. F frr cp/m PERFECT SOFTWARE 1 ' 


,$199 . 
,S119 


SI 19 

SI 69 
$119 


$239 

$199 

,$79 

$169 

$199 

$169 

,$495 

$199 

.$199 


Perfect Writer.$199* 

Perfect Spell er.$129* 

Perfect Mailer ..$129* 

SMARTERM .'T. $49* 

ARTIFICIAL INTELLIGENCE 

medical.$596 

dental.$595 

VISACCOUNT 1 :.$109 

CBASlC,'* .. .. $99 


SELECT "'the word processor' 1 . .$449 

PICKLES end TROUT™-S169 

ADVANCED LOGIC SYSTEMS 1 * 

Z Card..SI 99 

Smarterm.$279 

Add Ram. .S119 

The Synergizer . . .S549 

FOX AND GELLER'* 

Quick code. $239 

Quick screen.$129 


TCS ACCOUNTING 1 * 

general ledger.$99* 

accounts payable.$99* 

accounts receivable , 

payroll. .. 

all four aoove. $249* 

inventory management 
trsdos accounting package.$199* 

* Unconditioned 30 day 
moneyback guarantee 


TO ORDER CALL TOLL FREE 800-227-4587* * VISA-MASTER-AM. EX. 


UNCONDITIONAL GUARANTEE on many products 
FREE CUSTOMER SERVICE 415-974-5990 
RELIABLE UPS BLUE LABEL DELIVERY 
WE SPECIALIZE IN BUSINESS CP/M 1 
‘ 8004522-0678 In California (Calif, residents add sales tax) 


ITM 


800-SOFTWARE’ 

185 Berry Street 
San Francisco, California 94107 


UE OFFER TECHOICBL SUPPORT 00 PLL SPIES 
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First, the IBM Personal Computer, 

The Next Step ... 




Tecmar 


The TECMAR Expansion series is the first 
and only, complete line of expansion options 
available for the IBM Personal Computer. 

Now totaling over twenty-five separate 
options, the TECMAR series gives you the 
broadest range of expansion available for 
your IBM Personal Computer. 


MEMORY EXPANSION in 64 K 

128K, 192K and 256K Byte incre- 
merits of Dynamic RAM with parity. 
32 K Bytes of Static RAM, 32K Bytes 
of CMOS RAM with battery backup, or 
up to 128K Bytes of Read Only 
Memory. 


DISK EXPANSION through the addition of a five or ten megabyte 
Winchester disk The disk options come enclosed in the TECMAR 
Expansion Chassis, providing additional expansion slots as welt as 
Winchester disk storage. This approach assures you of unmatched 
system expandability for nearly any application. 


LABORATORY/INDUSTRIAL EX¬ 
PANSION through an IEEE 488 
interface, the Lab Tender with an 0 bit 
A/D and D/A, or the Lab Master for 
12 bit A/D and D/A, a two axis 
Stepper Motor Controller, or the Parallel 
Di gitalin / Digital-Out Base 
Board ™ T V i d e o Digitization 
with Video VanGogh™. 


DEVELOPMENT EXPANSION using 
an E+EEPROM programmer. Proto* 
zoa prototyping boards or a TECMAR 
Extender card. 


NEW PRODUCTS are currently un¬ 
der development with many soon to 
be announced. At present shipping 
26 unique IBM add-on products, we 
are still looking for needs to meet. If 
you have an need for a new product 
for the IBM Personal Computer, and 
like to ask us about it give a 
n our Product Input Hotline at 


SYSTEM EXPANSION with a comp¬ 
lete Expansion Chassis providing six 
additional system slots, a separate 
power supply and styling that com¬ 
plements the IBM system. 


PRACTICAL EXPANSION with two 
Serial ports and one Parallel port on a 
single board, or a Time of Day 
calendar with battery backup, a Voice 
Synthesizer with vocabulary In ROM 
and phoneme speech generation, 
even a BSR X10™ device controller 
for lights and appliances. 


FUNCTIONAL EXPANSION is also available with TECMAR 
Speed Disk™ and print Spooling Software that give new 
functionality to memory options. 

UNMATCHED EXPANSION for the serious IBM Personal Computer 
user through these and the many other TECMAR Expansion products 
available through participating COMPUTER LAND stores, and other 
fine computer retailers nationwide. 


For IBM Personal Computer Expansion, TAKE THE NEXT STEP ... 


Tecmar Inc. 


PERSONAL COMPUTER PRODUCTS DIVISION 
23600 Mercantile Road, Cleveland, Ohio 44122 
Telephone: (216)464-7410 Telex: 241735 
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Producing an explosion is easier. 
The procedure is simply to set the 
white noise to a high volume and 
linearly attenuate the output. 
Abruptly shutting off the output will 
make it sound more like a gunshot. 

In Conclusion 

The SN76489A has some truly re¬ 
markable features for a 16-pin inte¬ 
grated circuit, I have only scratched 
the surface of the sound effects that it 
can produce, and the programs 1 have 
included are merely a first attempt at 
producing sound effects, I even think 
that given proper incentive and a 
bank of SN76489As, I could give the 
Cleveland Symphony Orchestra a 
run for its money. 

In reality, 1 probably won't use this 
interface for music as much as I might 
use it as a warning device or annun¬ 
ciator on one of my computer sys¬ 
tems. The good old days of bells, 
whistles, and lights on computers 
aren't gone. And now these acces¬ 
sories are programmable. 


Next Month: 

A spritely attempt at building a 
simple , versatile color-video graphics 
and animation circuit. ■ 


A complete kit of parts , includ¬ 
ing a printed-circuit board, for the 
sound-generator circuit of figure 2 
is available from: 

Micro Projects 

FOB 420 

South Windsor , CT 06074 

The kit sells for $40 postpaid in 
the United States. For foreign 
orders , please include $5 for ship¬ 
ping. For orders within Connec¬ 
ticut , please include 7Vz-percent 
sales tor. 


To receive a complete list of Ciaroa s 
Crrcut Cellar project kits available from the 
Mrcromrnt, circle 100 on the readers service 
inqurry card at the back of the magazine. 


Editor's Note: Steue often refers to previous 
Circuit Cellar articles as reference material for 
each month's current article. Mosf of these past 
articles are available in reprint fccoics from 
BYTE Books, 70 Main St.. Peterborough , JVH 
03458. Ciarcias Circuit Cellar, Volume I, 
covers articles that appeared in BYTE from 
September 1977 through November 1978. 
Ciarcia's Circuit Cellar, Volume 0, contains ar¬ 
ticles from December 1978 through ]une 1980. 
Ciarcia's Circuit Cellar, Volume III, contains 
ffie articles that were published from July 1980 
through December 1981. 


Editor's Note: Many readers have inquired 
about the experimental multicolor (red, green, 
and blue) light-emitting-diode component men¬ 
tioned in the text box l wrote to accompany 
Steves article "Use Infrared Communication 
for Remote ControlApril 1982 BYTE, page 
40. Sanyo Electric expects that a blue-only LED 
based on the same technology will be available 
in mid-1983 , with a multicolor device possibly 
following. North American distribution will be 
handled by Sanyo Semiconductor Corpora¬ 
tion , 7 Pearl Ct ,, Allendale. N] 07401 1 (201) 
825-8080 . , . . R,S,S. 



Lowest Price Anywhere . . . 

SMITH-CORONA-TPI 


*649 


An advanced 

microprocessor controlled 
daisy wheel printer * Fully formed 
letter quality printing • Speed—120 
words per minute * Simple • Reliable * 

User “friendly* 1 operator controls • Available with 
parallel or serial data interface • 10 or 12 characters per 
Inch • Six fonts for each pitch • Handles single sheets or 
continuous forms up to 5 parts * Tractor optional • Noise 
level -63 dB or better • 117 VAC or 240 VAC * 50/60 HZ. 


LETTER QUALITY 
ELECTRONIC 
TEXT PRINTER 


To Order, Write... 
or Call Toll Free: 

800 - 523-1449 


Terms of sale: bank wire transfer, certified or cashier's 
check, or money order. Please include telephone number with 
order. PA residents add 6% sales tax. Advertised price is for 
p re-pa Id orders F.O.B. shipping point. Price subject to change 
without notice. Manufacturer’s warranty only. 


in PA (215) 644-6341 

SPECTRA MARKETING 

600 Swedesford Rd. Berwyn, PA 19312 
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uperBrain If 


Summa Cum Laude! 


Just three years ago, Intertec stunned 
the microcomputer industry when its 
Super Brain™ desktop computer gradu¬ 
ated with honors . . . outperforming all 
the others by achieving the best price/ 
performance ratio in its class. Today, 
that scholastic achievement remains un¬ 
challenged. At least until now. . . 

Announcing SuperBrain II™. . , our 
latest microcomputer marvel that's des¬ 
tined to be the “Most Likely to Succeed" 
in the Class of '82. With thousands of 
SuperBrains in use worldwide, it's no 
surprise that SuperBrain II users have 
given our new model the highest honors 
yet. Standard features include a powerful 
64K of internal memory, a CP/M* oper¬ 
ating system, a 24 line x 80 column 
display on a 12-inch non-glare screen, a 
futl-featured ASCII keypad with operator 
convenience keys, twin Z80 processors 
and dual RS-232 communications and 
printer ports. But SuperBrain II out¬ 
smarts its Class of 79 counterpart by 


offering leaner pricing, more features and 
better overall system performance. New 
SuperBrain II features include a faster, 
enhanced disk operating system, a li¬ 
brary of new visual attributes including 
reverse video, be low-the-line descen¬ 
ders and impressive graphics capabilities 
and Microsoft BASIC — all included at 
absolutely no extra cost! 

SuperBrain IPs internal circuitry has 
also been completely redesigned and is 
now computer tested to ensure optimum 
field reliability. Plus, there are four new 
SuperBrain II models from which to 
choose, offering disk storage capacities 
from 350K bytes to 10 megabytes! But, 
best of all, prices start as low as $2,495, 
including software! 

Of all the single-user microcomputers 
available today, our SuperBrain 13 is 
certainly in a class by itself. Not only 
does it outprice and outperform its com¬ 
petitive classmates, it’s also backed by 
our comprehensive customer protection 


programs — depot maintenance, ex¬ 
tended warranties, a satisfaction guaran¬ 
tee and a factory sponsored users group. 
All in all, the SuperBrain IP 11 represents 
the most incredible microcomputer value 
we've ever seen (or probably ever will 
see) in a long, long time. 

Contact your local dealer or call or 
write us at the address below for more 
information on our full line of single and 
multi-user microcomputers. Ask for our 
SuperBrain II “Buyers Guide" and find 
out why so many microcomputer buyers 
who insist on quality and value . . . insist 
on Intertec. 


2300 Broad River Rd. Columbia, SC 29210 
(803) 798-9100 TWX: 810-666-2115 
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CompuView 


Now Mainframe Features For Your 
arm OO IBM Personal Computer 


The CompuView implementation 
of CP/M-86 for the IBM Personal 
Computer has the features needed to 
run the full range of CP/M-86 
application programs. Included are 
serial and parallel printer support, a 
‘smart’ screen driver which can 
emulate many popular CRT terminals, 
and 193K/drive disk capacity. 
Innovative features include built-in 
horizontal scrolling for up to 254 
columns and screen line editing, 
which lets the user extensively edit or 
re-enter any command line on the 
screen for CP/M-86 and application 
programs. In addition to IBM hard¬ 
ware, the TECMAR, Inc. Winchester 
hard disk, other hard disks and 80 tpi 
double sided drives are also supported. 

Screen line editing is a 
desirable, time saving feature common 
on large mainframe computers, but 
not previously available on any CP/M 
system. Besides editing the line being 
typed in, the cursor may be moved to 
any line on the screen, and the line 
edited by overtyping or inserting and 
deleting characters. Typing the 
■Return’ key will then enter the line, 


as it appears on the screen, to 
CP/M-86. Also, a string of 10 long 
commands can he repeated by moving 
the cursor to the first command and 
just typing the ‘Return’ key 10 times. 
This greatly reduces the amount of 
re-typing necessaiy due to mis-typed 
or repeated commands. Another 
common mainframe feature imple¬ 
mented is page control, which allows 
the screen to automatically stop after 
each new screen lull of text. 

The CompuView CP/M-86 is 
licensed from Digital Research and 
comes complete with all CP/M-86 
utility programs. Software interchange 
is simplified by the ability to read and 
write 1BM-MSDOS disks, IBM CP/M-86 
disks and transfer files with other 
CP/M and CP/M-86 computers via the 
serial port. The screen driver includes 
a useful status line, horizontal 
scrolling for up to 254 columns, and 
faithful CRT terminal emulation, 
including editing functions, cursor 
movement and display attributes. 
Application programs can use the 
status line for their own purposes or 
to emulate a Z19 terminal. 


We encourage you to com¬ 
pare our CP/M-86 with the version 
available from IBM. We have been 
careful to insure software compatibility 
and can read/write their disks. The 
table lists the major points of 
comparison between the two versions. 


Horizontal Scrolling No Yes 

Screen Line Editing No Yes 

Page Control No Yes 

Emulate popular terminals No Yes 

‘Smart’ CRT functions No Yes 

Read/Write IBM MSDOS disks No Yes 

Serial file transfer No Yes 

Support non-IBM hardware No Yes 

Programmable Function Keys Yes Yes 
Status Line Yes Yes 

Support Light Pen Yes Soon 

File Capacity 154K 193K 

CP/M-86 for IBM P.C.$325 

VEDIT-86 with above purchase (This 
version of VED1T has horizontal scrolling 
for up to 254 columns) .$ 100 


Compare CompuView 
With IBM ibm “X 


V-COM Disassembler 

Finally a Z-80 disassembler for CP/M which produces easy 
to read code, a cross reference table and handles INTEL and 
ZILOG mnemonics. V-COM is exceptionally fast and produces an 
.ASM file directly from a .COM file. The disassembly of a 12K 
program producing a 76K .ASM file containing 7500 lines of 
source code and a 33K cross reference file will typically take less 
than two njinutes. 

V-COM can accept two user created information files to 
make the resulting code more readable. One contains assign¬ 
ments of labels to 8 and 16 bit values; the second specifies the 
location of tables and ASCII strings. The resulting .ASM file will 
then contain labels and proper storage allocation for tables and 


strings. Each information file may contain nested ‘INCLUDE’ to 
other files. Each package includes a 30 page manual, sample 
program files and variations of V-COM compatible with TDL, 
MAC and two types of ZILOG assemblers.$80 

8086 Software 

VEDFT full screen editor for CP/M-86, MSDOS, IBM Peisonal 
Computer and IBM Displaywriter ..$195 

CP/M-86 BIOS for popular S-100 disk controllers and SCP 
8086 computer. Source Code.$90 

Bootable CP/M-86 disks for popular S-100 computers .... Call 
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Software 


Mainframe Features for Microcomputers 



CP/M 
CUSTOMIZABLE 
FULL SCREEN EDITOR 



State of the Art Full Screen Text Editor 

The newest generation VEDIT combines 
sophisticated program development editing 
with useful word processing features and m 
powerful ‘TECO’ like macros. 


new 


[ KPf OripntpH and easy editing for program development and word processing. Includes automatic screen 

-'^ 1 ' y, ‘ ItlllCU scrolling, a status line with the cursor’s line and column positions, an ’Undo’ key, and recovery 

from full disk conditions (you can delete files or change disks). Fully adapts to your svstem with a menu driven customiz¬ 
ation for keyboard layout, CRT selection and more. Plus you’re assured that VEDIT will always be state of the art because of 
our inexpensive update option and support you can count on. 


Pprfnrrm llfP Exceptional speed and true ‘What you see is what you get’ full screen editing with a convenient 

L Cl IvJ 1 llloliCC array of cursor movements and editing functions. Edits files up to one disk in length, and holds 

up to 45K of a file entirely in memory. You can insert a specified line range of another file anywhere in the text, and 
change disks in the middle of an edit session. Includes search and replace, text move and copy’ complete file handling and 
flexible macros. Unique automatic indenting for use with structured languages such as Pascal, C’ and PL/I. Other features 
for assembly language, Fortran and Cobol. 

WnrH Pmrp^ina Features include word wrap, adjustable left margin, reformatting of paragraphs, word and 
VV U1U 1 1 aoCooll Ifc, paragraph oriented cursor movement and deleting, and printing with imbedding of print¬ 
er control characters. May be used stand-alone or in conjuction with most text processors, 

11 rrlu/q rp Si inn Oft CRT version supports over 40 terminals and utilizes ‘smart’ terminals. Your keyboard 
llalUWdlC OUppUil layout can use any available function and cursor keys. Memory mapped version offers 
high speed, flexibility, and supports bank select. 


New Macros 


Ten buffers can hold macro command strings. These may be executed, edited, saved and loaded 
from disk. Macros can perform complex editing operations. (For example, a macro could auto¬ 
matically perform a series of global search and replace on many files). The buffers may also hold text, allowing extensive 
text ‘cut and paste’, including multiple files. 


Orrlprina Pl ease specify your microcomputer, 
V/IUO11 video board or the CRT terminal 
version, 8080, Z80 or 8086 code, and disk format. 

VEDIT - Disk and manual 

For 8080 or Z80.$150 

For CP/M - 86 or MSDOS.$195 

Manual only.$18 

VISA and MASTERCARD 


IBM Apple 11 Softcard TRS-80 H and I SuperBrain 

Zenith Z89 

HP-125 

Xerox 820 

Cromemco 

NorthStar 

DEC VT180 

Televideo 

Altos 

Vector 

Micropolis 

MP/M 

MSDOS 


1955 Pauline Blvd., Suite 200 
Ann Arbor, Michigan 48103 
(313) 996-1299 


CP/M and MfVM ur rcgiiUral Lrademafto of IllgJbl 
Computa, IlK. Softojd is a LnJrmarit of MikfOSflfi 
Computer IS l trademark d InlnuluKtaJ tkBtnftg 


Inc Apple ft tl i registered Lrjdemart of Appk 
is a teadHrmri; of Tajik Corporatiofl IM Fcreonal 


CompuView 


PRODUCTS, INC. 
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Breaking the Jargon Barrier 

Designing Programs for Humanists 

Archaeologists design programs for their colleagues 
using the language of the profession. 


Ned Heite and Lou Heite 
Heite Consulting 
FOB 53 

Camden-Wyoming, DE 19934 


The belief that knowledge and 
the students thereof are divisible 
into two bodies , one scientific, 
the other " humanistic ," is indeed 
one of the constitutive ideas that 
frame contemporary intellectual 
life . 

John Higham, Writing American History: 
Essays on Modem Scholarship (Indiana 
University Press H 1970), page 6. 

Humanists seldom are trained to 
deal with quantified information or 
to express ideas in numerical form. 
Because computers are numerical 
devices and computer specialists 
belong to the scientific branch of 
society, a communication gulf often 
exists between comp u ter ists and 
humanists. 


About the Authors 

Ned and Lou Heite, both archaeologists and 
office information management consultants, are 
developing computer programs for other archae¬ 
ologists, including an archaeological drafting 
and statistical package in Commodore's BASIC. 


Some humanists, such as "clio- 
metric" historians {those who apply 
statistics to Clio, the muse of 
history), do use statistical methods to 
interpret information,. These brave 
humanists must fight their way 
through one set of technical jargon in 
order to master statistics; and if they 
use computers in their statistical 
work, they must face the even more 
formidable barrier of computer 
jargon. 

Humanists who persevere and 
master the new methods and jargon 
find that they are now working in the 
social sciences , with the emphasis on 
sciences. Traditional humanists, put 
off by the incomprehensible jargon, 
sometimes seem to feel that their 
quantitative colleagues have left the 
humanities and become scientists. 
Traditional scientists, on the other 
hand, are unlikely to regard social 
scientists as scientists of any kind. 
This situation hardly encourages 
more humanists to start using com¬ 
puters. 


Computers in Archaeology Today 

At a recent national conference at¬ 
tended by more than 700 archaeolo¬ 
gists, only seven—less than 1 per¬ 
cent—attended the session on micro¬ 
computer applications in archae¬ 
ology. This poor turnout confirms 
the existence of the jargon barrier. 
Busy professionals have no time for 
re-education in a new discipline. 
Because many humanists believe that 
buying a microcomputer would in¬ 
volve learning computer science, they 
can hardly be expected to queue up at 
their campus computer stores. Micro¬ 
computer manufacturers reinforce the 
barrier when they pack five thick 
volumes of documentation with each 
system, each volume filled with 
mystifying computer jargon. The 
humanist has a subtle appreciation of 
language. When he or she flips 
through one of these manuals, terms 
like initialize, diskette, and even user- 
friendly are sure to catch the eye and 
grate on the sensibility. 

In short, the jargon barrier current- 
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Z-80A™ CPU, 
Floppy Disk Controller, 
64K of Memory, Serial & Parallel 
I/O Ports ... aU on a SINGLE S-100 BOARD! 


Don’t Buy Another One of Those 3 Board Sets Till You See What One Can Do! 


Advanced Micro Digital has been 
producing the SUPER QUAD for 
some time now and it's truly one of 
a kind. Just plug this board Into 
any S-100 mother board and 
hook-up your disk drives to it It 
flies. Runs with CP/M, MP/M, and 
turbo-DOS. You can atso plug in 
additional boards, I/O, hard disk 
controllers, etc. SUPER QUAD is a 
BUS master. The cost of this board 
is one third to one half of what 
you have been paying for the 
three board set. Just take a look 
at these features: 


NOTE: off-board DMA supports 


t 


IEEE S-100 Standard 
2-80A CPU 

64K of Bank Select Memory as 
well as extended addressing 
Double density floppy disk 
controller. Both 6 or 5!4* Disk 
Drives 

* 2 serial & 2 parallel I/O ports 
(RS-232 and intelligent hard 
disk interface). 

2K or 4K of monitor EPROM 
Runs with CP/M®. MP/M- and 
turbo-DOS™ 

One year warranty 
Free copy of superbios disk 


' ADVANCED/ 
MICRO DIGITAL 


Also introducing SUPER/SLAVE to 
run multi-processing operating 
systems such as turbo-DOS™. With 
128/64K of memory, serial & 
parallel I/O, you can plug 
multiple of the slaves with the 
master and each user will have its 
own CPU and memory local. 


CORPORATION/ 


f 


Now it's time to replace or 
throw away the old S-100 
boards and piug th© SUPER QUAD 
in. Save space, money and power 
Retail price is $875. 

For more information write or call: Sales Dept. 



12700 B Knott St. • Garden Grove CA 92641 • (714) 891-4004 TELEX: 678401 tab irln 


Trademark nffllnUol UbwiiT'S 


Z-' F-- - 






■ Add-In Winchester Disk System 

(PCF's Add in Winchester Dish System is slot, reducing desktop space. Also 
housed within the IBM chassis and is available in 12 and 16 M Bytes capacity, 
easy to install directly into the floppy 

■ Asynchronous Communications Controller_ 


Expand Your IBM P.C 


229 


mmbbmbm immYrn 


Memory Expansion Board 


(PCFs Expansion Board otfers 4 TIMES 12BK f 192K and 256K Bytes, Board can 
the amount of memory offered by IBM be easily upgraded in 64K capacities. 

P C Configurations can be set at B4K, Upg radabilily is the key! 


1895 


6M 


Bytes 


1 or 2 fine capability on one card. 


Totally compatible with IBM software and diagnostics. 

■ DS-Oisk Software 



(PC)^s software program doubles the from 160K to 320K. Used with Tan don 
IBM single-sided diskette capacity by * TM100'2 disk drive or equivalent, 

using bath sides. Increases capacity 

PHONE OR WRITE —BUT ORDER NOW! 



Eli 


(PC) 2 , P,0. Box 67B 
1250 Oakmead Parkway 
Sunnyvale, CA 94086 


( 408 ) 749-9313 


Postage and Handling included within continental U.S.A, 
One year warranty on all board products. 
MasterCard. Visa and Checks accented. 



ly is formidable enough to keep most 
humanists from using computers* If 
computers are ever to gain wide use 
in the humanities, then the machines 
must be made to speak the language 
of traditional humanists. 

In this article, after giving more 
details about the status of computers 
in archaeology, we will describe some 
of the statistical tasks of today's ar¬ 
chaeologists. With five ground rules 
for writing software for humanists in 
mind, we will proceed to describe 
three programs that we have written 
to help archaeologists perform some 
of their statistical tasks. We will show 
samples of output from the programs 
and present a complete listing of one 
of the programs in BASIC. We hope 
that these programs will make at least 
a small breach in the jargon barrier 
and that other software authors will 
help to widen the breach. In closing, 
we will comment on the future of 
microcomputers in the humanities. 

Why Archaeologists Prefer 
Mainframes 

Like all the social sciences, archae¬ 
ology is becoming increasingly 
statistical. A number of common 
statistical tools are in use. A mean 
ceramic date is not a tryst with a dis¬ 
agreeable china doll but a statistical 
tool used by archaeologists. Today's 
archaeologists also use such tools as 
pattern analysis, bracket dating, 
bore-diameter date formulas, and ex¬ 
cavation registers. 

For many years, in fact, archaeolo¬ 
gists have used mainframe-generated 
information. Despite their growing 
reliance on computer products, how¬ 
ever, few practicing archaeologists 
use personal computers. When social 
scientists or humanists need computer 
services, they traditionally work at 
arm's length, through a data-process¬ 
ing department or a social sciences 
package that runs on a central com¬ 
puter system, such as SPSS 
(Statistical Package for the Social 
Sciences, see reference 3). SPSS is a 
batch-entry FORTRAN system that 
allows users to design and execute 
statistical procedures in plain English. 
Some universities accept a course in 
SPSS to meet language requirements 
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ALPHANUMERIC or GRAPHIC? 


If high resolution required, install 
1*1 BMC color/green monitor in your system. 
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for a doctorate in the humanities. 
Computerese, even rudimentary 
computerese, is considered to be a 
foreign language. 

Microcomputers are not yet as 
friendly as SPSS. Jinsam, a micro¬ 
computer extended database system, 
does have available many of the 
essential functions of SPSS. How¬ 
ever, procedures in Jinsam cannot be 
designed and executed in plain 
English. Therefore, even experienced 
SPSS users cannot simply sit down at 
a microcomputer and run stats on Jin¬ 
sam using their SPSS experience. The 
foreword to the Jinsam manual clear¬ 
ly states the problem: "'It is assumed 
that the Customer is familiar with the 
basic operation of the Commodore 
PET/CBM and the necessary periph¬ 
eral devices." Then follow 72 pages of 
jargon-filled, obscure prose, plus two 
volumes on supplemental modules. 
By contrast, the same person needs 
absolutely no knowledge of the IBM 
370 to use SPSS on it. 


Suppose an archaeologist buys a 
computer, printer, disk drive, data¬ 
base manager, Visicalc, and word 
processor. Despite the big invest¬ 
ment, 10 or more volumes of heavy 
reading, and getting used to a strange 
machine, he still will not be equipped 


The program must 
actually reduce 
the users' work load 
and not complicate 
their lives. 


to compute a mean ceramic date or a 
bore-diameter mean date. Without 
studying the 10 volumes in detail, he 
probably won't be able to keep an ex¬ 
cavation register either. So why 
should he leave the friendly embrace 
of the university's computer depart¬ 
ment to blaze trails in microcom¬ 
puting? 


What Archaeologists Do 

The most basic archaeological ac¬ 
tivity is brute data handling. Every 
artifact and its associated find-spot is 
detailed in a document, commonly 
called an excavation register, that 
allows complete paper reconstruction 
of field observations for later 
analysis. To supplement the written 
register, archaeologists keep detailed 
drawings and maps of their sites, 
recorded in a three-dimensional grid 
system. Every drawing, every object 
discovered on the site, and every ob¬ 
served condition are carefully docu¬ 
mented and keyed to numerical coor¬ 
dinates. 

Archaeological sites often contain 
confusing patterns of post holes, pits, 
and foundations created at different 
times for different purposes. Tradi¬ 
tionally, these patterns have been 
sorted intuitively, sometimes with 
controversial results. In one English 
example, over 2500 post holes oc¬ 
curred in an area of 8000 square 



INDUSTRIES, INC. 


In Texas Orders 
Questions & Answers 
1 - 713 - 392-0747 


21969 Katy Freeway 
Katy (Houston) Texas 77450 


To Order 
1 - 800 - 231-3680 
800 - 231-3681 


SAVE BIG DOLLARS ON ALL TRS-80* HARDWARE & SOFTWARE 

rji B 

TRS-80 BY RADIO SHACK. Brand new in cartons delivered. Save state sales tax.Texas residents add only 
5% sales tax. Open Mon.-Fri. 9-6, Sat. 9-5. We pay freight and insurance. Come by and see us. Call us for a 
reference in or near your city. Ref: Farmers State Bank, Brookshire, Texas. 


WE OFFER ON 
REQUEST 

Federal Express (Overflight Delivery] 

Houston Intercontinental 
Airport Delivery (Same Day] 

U.R.S. SLUE (Every Day) 

Deferences from people who have 
bought computers from us probably 
in your city 


TRS-80 is a ReguTered Trademark d< Tandy Corp 

ED McMANUS 



0 
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0 



In fttock TRS-80 Modal 
II and III 


No Tex on Out of Texas Shipments! 


WE ALWAYS 
OFFER 

0 NO extra charge for Master Card 
or Visa. 

0 We use Direct Freight Lines. No 
long waits. 

0 We always pay the freight and 
insurance 

0 Toll free order number 


Save 
10% 15% 

OR MORE 

Reserve Your Model 16 Today 

Telex 77-4132 (Fleks Hou) 


Our capability to go to the giant 
TRS-80 Computer warehouse 5 
hours away, in Ft. Worth, Texas, 
to keep you in stock. 

JOE McMANUS 


80 July 1982 © BYTE Publications Inc 


Circle 232 on inquiry card. 

























MODEL GB75® 
Typewriter interface 

Apple to IBM Electronic 50, 60, 
7 5 Typewriters Interface ■ 
Reads IBM keyboard in parallel 
with Apple keyboard ■ Sup- 
sorts the IBM code functions 
using an escape sequence ■ 
Ty pes at about 13 characters per 
second ■ Prints from Integer 
sr Applesoft programs ■ Sup- 
sorts the^Control I Number N" 
Da ra I lei line length mode se¬ 
quence ■ Has switch selec- 
:able upper/fower case I/O 60, 
36, 78 continuous from feed 
Dage lengths. 40+video, 80, 95, 
132 character line lengths 

Suggested price $225.00 


HMECARD III© 

Vlulti-function time utility for the 
\PPLE III computer system 
Contains the year of the century, 
he month, the date, the day of 
veek, the hour, the minute, the 
second ■ A countdown timer 
vith a range of one millisecond 
o 999 hours, 59 minutes, 59 
seconds, 999 milliseconds ■ 
selectable 12 or 24 hour time 
ormats ■ Diagnostic error 
eporting m Fully compatible 
vith the APPLE SOS operating 
;ystem 

Suggested price $195,00 


MODEL 150 TYPE 
AHEAD BUFFER 

* Up to 40 character type ahead 
capability ■ Enter commands 
or data while your Apple is pro¬ 
cessing previous instructions 
■ Compatible with all Apple 
computers, keyboards and 
software ■ No cuts — no 
jumpers — no software patches 
required ■ Includes complete 
instructions for quick and easy 
installation 

Suggested price $49,95 


A800© FLOPPY DISK 
CONTROLLER 


■ High speed DMA transfer of 
data (1 micro-second/byte) ■ 
Documentation provided — in¬ 
cludes theory of operation, 
schematics and diskettes ■ 
Uses all standard Apple DOS 
commands (OPEN, CATALOG, 
LOCK, DELETE, LOAD, etc.) 
except for I NIT which has been 
improved and enhanced in a 
Vista format routine ■ Com¬ 
patible with Apple DOS 33, 
Pascal l.i and CP/M 2.2 (with the 
ZQ0 soft card by Microsoft)* 
2K x 6 PROM contains Autoboot 
functions and all eight-inch 


Vista 


COMPUTER 

COMPANY, 

INC. 


Circle 396 on inquiry card. 


* Copyright Vista Computer Company, Inc. 


floppy driver code allowing 
complete compatibility with 
Apple DOS 3.3 

Suggested price $595.00 

PROM DEVELOPMENT 
SYSTEM© 

■ Menu driven program devel¬ 
opment monitor ■ Programs 
2708. 2716 2532, 2732and 48016 
EPROMS * Simulates PROM 
from RAM 4K ■ Data and ad¬ 
dress interface for operator 
location and control * Com¬ 
plete user documentation 

Suggested price $495.00 

VISION 80 

■ Full upper and lower case 
character with 3 dot descenders 

■ 9x10 dot matrix per line U.S. 
(9x11 Europe) ■ 128 ASCII 
character set * BASIC, FOR¬ 
TRAN and Pascal languages 
supported ■ Z80 TW and CP/M ru 
comtible ■ Compatible with 
all standard Apple'* peripherals 


%. Shift and lock for upper and 
lowercase ■ Source switches 
between 40x24 and 80x24 soft¬ 
ware and hardware * Rated#! 
video card by Softalk and Calf 
Apple 

Suggested price $395.00 

VISION 40 

Softscreen programmable char¬ 
acter/generator card for the 
Appfe II computer m Allows 
use of DOS tool kit upper/lower 
case character sets in Apple 40 
column mode • Permits crea¬ 
tion of new alpha/numeric and 
graphic characters under Am- 
matrix * Ideal for non-English 
language applications ■ 
Compatible with most popular 
word processing software pack¬ 
ages 

Suggested price $195,00 

VISION 20 

* Cost effective ■ Compat¬ 
ible with the latest Apple II ■ 
Complete easy to follow instal¬ 
lation guide ■ 120 day war¬ 
ranty ■ Immediate delivery 
Suggested price $29.95 


1317 E. Edinger 
Santa Ana, CA 92705 
(714) 953-0523 

'"Digital Ftesearch, Inc, 




whole bushel 


of apple add-ons 
from 


COMPUTER 
COMPANY, 
INC. 

Available through your 
local computer dealer. 
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DISCOUNT 

LINE 

1 - 800 - 528-8960 


GUARANTEED 
LOW PRICES 

APPLE CAROS 

16K BAM - $99 Z0O CARD — $210 
Videx Card — $249 Smart Term — $269 
Graphic Card - $89 Clock CARD - $120 

ALTOS 

8000-2 — $2675 800CM 5 — $3850 

ANADEX 

9500 - $ 1200 9501 — $1200 

ATARI 

400-16K - $399 800-16K - $659 

410- $79 810 — $429 

625-$569 850-$167 

C-IOTH 

F-1DP — $1380 F-10S — $1525 

OATASOUTH 

DS120 — $595 DS180 - $1259 

DIABLO 

630RO - $1945 630KSR — $2475 
DISKETTES/BOXES 

Elephant — $20 Scotch — $25 Dysan — $35 
EPSON WITH GRAPHICS 

MX7Q - $289 MX80 - $429 

MX80FT - $519 MX100 - $689 

GRAPHIC ROM - $69 RS232 - $69 

HAZELTINE 

1500 - $995 ESPRIT — $595 

LOBO 

Apple Drive/Card - S350/S50 

MODEMS 

HAYS — MICROMODEM — $290 
HAYS SMARTMODEM - $229 
Penril — 300/1200 (212A) — $795 

MONITORS 

Teeo-BW — $99 Teco-Green — $115 
Sa n y o- G rse n — $249 Co lor — $425 
Amdek-Green — $159 Color — $349 

NORTHSTAR 

Advantage - $2995 HR64QD - $3025 

NEC 

8023 — $489 7710 — $2350 

MP« 

88G - $550 99G - $650 

SOROC 

120 — $653 135-$689 

TELEVIDEO 

912-$669 950 —$915 

Tl 

010- $1240 820 — $1795 

SOFTWAHE 

All Major Brands — $CALL 

MOUNTAIN HARDWARE 

CPS Card — $169 Music System — $429 

OKIDATA 

M80 - $320 SL125 - $3150 

M82A - $450 SL250 - $4200 

M03A - $699 MS4 — $1059 

XEROX 

820 - $2399 

ZENITH 

Z19 — $669 Z89 — $2129 

All Prices Subject To Change 


EXP0TEK 

2723 W. Windrose • Suite 3 
Phoenix, Arizona 85029 


meters distributed apparently at ran¬ 
dom. For 20 years, the site plan sat 
undeciphered; then a mainframe 
computer reanalyzed the pattern and 
found circular house patterns where 
none had been visible to the unaided 
eye (see reference 1). 

Once the site records are complete, 
archaeologists commonly interpret 
them through fairly simple statistical 
procedures. Descriptive statistics (fre¬ 
quencies and histograms) and mea¬ 
sures of central tendency and disper¬ 
sion (means, medians, and standard 
deviations) form the bulk of archaeol¬ 
ogical statistics. Few archaeologists 
have explored more sophisticated 
descriptive techniques such as 
measures of skewness or kurtosis (the 
peakedness or flatness of a graph rep¬ 
resenting a frequency distribution). 

Chi-square is the most commonly 
used measure of association, and late¬ 
ly some investigators have begun to 
employ higher-level correlation mea¬ 
sures such as dummy variable 
analysis. Student's t, and variations 
of the Pearsons correlation formula. 
A very few also have begun to use 
probability distributions such as the 
Poisson distribution for certain types 
of site-location prediction. 

Beyond these standard procedures, 
archaeologists use statistical tools 
peculiar to the field, such as the mean 
ceramic date and the bore-diameter 
date formulas. While off-the-shelf 
programs can be adapted for stan¬ 
dard statistical applications, they are 
nearly useless to the archaeologist in 
performing field-specific analyses. 

Fairly standard recording systems 
are used throughout the profession, 
and reporting formats are almost 
ritualized. Since archaeological pro¬ 
cedures already have been adapted to 
large computer systems, microcom¬ 
puters are a natural next step. 

Writing Software 

About a year ago, we began to 
develop a program package for 
specific archaeological applications. 
To promote its acceptance, we set 
down certain strict ground rules that 
could apply equally to any program¬ 
ming project in the social sciences and 
humanities: 


1. Procedures should follow as close¬ 
ly as possible the usages of archae¬ 
ology, regardless of the traditions 
of computing. 

2. The manual must be minimal. 
After simple instructions for 
loading the program, the users 
should be guided by screen 
prompts written in language 
familiar to them from their 
previous professional training. 

3. Operating instructions and input 
procedures must follow archaeol¬ 
ogical practice. Wherever possi¬ 
ble, people familiar with archae¬ 
ology should be able to perform 
the operations without computer 
training. 

4. The program must actually reduce 
the users work load and not com¬ 
plicate their lives. 

5. The system must be completely 
free of rough edges and must com¬ 
pensate for users' lack of knowl¬ 
edge in such areas as legal string 
entry and other arcane subjects 
that computerists take for granted. 

An archaeological program should 
result, even If it might be a clumsy 
computer program. With these prin¬ 
ciples in mind, we set out to create 
programs to meet some real needs in 
the profession. 

The Pipes Program 

About 30 years ago, J. C. Har¬ 
rington observed that the bore dia¬ 
meters of white clay smoking pipes 
decreased through time. Most pipes 
made in 1600 had stem holes 9/64 
inches in diameter, whereas pipes 
made in 1790 generally had holes 
4/64 inches in diameter. Over the in¬ 
tervening years, the English smoking 
pipe industry gradually reduced the 
size of the wires used to bore the 
holes. Harrington discovered that a 
histogram of the bore diameters of 
pipestem fragments from any site 
could accurately reflect the date of 
the site's occupation (see reference 6). 

Ten years later, Lewis Binford ob¬ 
served that the reduction in bore dia¬ 
meter over time was a fairly regular 
process, decreasing at a rate of about 
1/64 inches every 38.26 years. If the 
reduction trend had continued 
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Parallel 

muittiprocessor power. 

We've put nine 4 Mhz 
Z-80's working in parallel to 
give you this performance. 

Here’s the key: eight 
SLAVENET™ proces¬ 
sors, each a com¬ 
plete S-100 com¬ 
puter that can 
handle two 
timeshared 
users, with 
128K RAM 
plus parity, 

2K EPROM, 

full interrupts, software bank 
boundary and two serial ports 
for synchronous and asynchro¬ 
nous protocol. 

MKMmi 

We have full compatibility 
with UCSD PASCAL II™ and CP/ 
M™ through IBS PASCAL™ and 
TURBODOS™, which are fully 
interrupt driven, allowing up to 16 


simultaneous and inde¬ 
pendent users. Our 
operating system 
includes such 
features as 
semaphores, 
concurrency, 
chaining and 
true word 
processing. And 
we have an impressive library of 
applications software too. 

Store up to 600 
Mbytes on hard disk. 

Hang on 5*. 8" 
or 14" Winchester 
disk drives with from 
5 Mbyte to 600 Mbyte 
storage. Or go with 5" 
or 8* floppies. With 
our system you can 
even use your video 
tape recorder for 


backup. Get up to 100 Mbytes on 
a single videotape cartridge. 

Get the most computer bang 
for the buck. 

That's because you can get 
started with a low-cost, single 
user system and grow from 
there. Just plug in boards to go 
from one to sixteen users. And 
we've made it easy to 
reconfigure our I/O system so 
you can interface a remarkable 
variety of 
peripherals and 
controllers 
without special 
programming. 



INDEPENDENT BUSINESS 
SYSTEMS 
(415) 443-3131 

5915 Graham Ct. 
Livermore, CA 94550 


OUR DEALERS: OOMESTtC * CEB3, Los Gatos, CA. (408) 553-0286 * Donald Coffman, Cupertino, CA (408) 253-2327 ■ ICE. Gaithersburg, M0, (301) 669^2696 * QUALITY PE, 
Livermore. CA. (415) 447-6121 * ERS. Brea, CA, (714) 524-2470 * Innovative Interfaces, Berkeley, CA, (415) 524-0416 - Khafsa Consultants, Cambridge, MA, (617) 235 3560 * Ktialsa 
International, Herndon, VA, (703) 437-4177 ■ FOREIGN * Philip Bakgh, London, England, Tel: 44 1 7413707 ■ EEl, Sharjah, United Arab Emirates, Tel: 971 6 354 666 • JH Systems, 
Etohlocoke, Ontario, Canada, Tel: (416)621-0536 ■ EUF, Inc., Montreal, Quebec, Tel: (514) 337-3214 * FDM. Madrid, Spain, Tel: 34 1 255 14 04 - Micro Service, Saint-Clement La 
Riviera, France, Tel: 33 67 64 31 88 ■ ServonLc, Munich, Germany, Tel: 37 069 463253 * Terrace Computer Services, Terrace, British Columbia, Canada. Tel: (604) 635-7606 • 
Technlseh Bureau Muller, Amsterdam, The Netherlands, Tel: 31 20 666110 * ICE, 6 You sal Abbaf *800, Nasr, Cairo, Egypt • . . .. 


UCSD PASCAL II is a trademark of the Regents of U. of C. CP/M is a trademark of Digital Research, Inc. TURBODOS is a Irademark of Software 2000. IBS is a trademark of IBS, Inc. 
























Right away, 

you can see a difference. 




Stop in a store near you. Take a look. 
Vbu'll be instantly taken with some of 
the features that make the IBM Personal 
Computer so different. 

Like the non-glare screen—easy on 
the eyes during those number-crunching 
tasks like payroll and general ledger. 

80 characters a line—with upper and 
lower case letters for a quick and easy read. 

And the flexibility of a system that 
lets you move the components around at will. 
(To get really comfortable, try the keyboard 
on your lap and put your feet up.) 

Go ahead, compare. 

As you progress from casual 
observer to comparison shopper, 
you’ll want the inside story of 
the IBM Personal Computer. 
Like user memory 
expandable up to 256KB. And 
40 KB of permanent memory. 
(Which not only includes the 
BASIC language, but diagnostic 
instructions that automatically 
check the system every time you 
turn it on.) 

A 16-bit microprocessor that can 
improve speed and productivity. 

A mix of crisp text and high- 
resolution color graphics on your own 
TV set—clearly helpful for creating 
charts to target forecasts and trends. 

Or the 10 programmable function 
keys that let you bid goodbye to the 
tedium of repetitious tasks. 

And the list goes on. Which is why 
we’ve included a box (at right) that tells all. 


There’s more than meets the eye. 


Some of the best things about the 
IBM Personal Computer aren’t part of the 
computer. 

Like the instruction manuals that help 
you set up your system and teach you to use 
it with the greatest of ease. 


IBM PERSONAL COMPUTER SPECIFICATIONS 

Display Screen Permanent Memory 


User Memory 

16K256K bytes* 
Microprocessor 
16-hii, 8088* 
Auxiliary' Memory 

2 optional Internal 
diskette drives, 5H". 
160K bytes or 32QK 
bytes per diskette 
Keyboard 
83 keys, 6 (t cord 
attaches to 
system unit * 

10 function Joeys* 
10-key numeric pad 
Tactile feedback* 
Diagnostics 
Powers in self testing * 
Parity checking * 


High resolution 
80 characters x 25 lines 
Upper and lower case 
Green phosphor screen * 

Operating Systems 

DOS, UC5D p-System, 
CP/M-86t 

Languages 

BASIC, Pascal, FORTRAN, 
MACRO Assembler, 
COBOL 

Printer 

Bidirectional * 

80 charajcters/sectKxi 
12 character styles, up to 
132 characters/line* 
9x9 character matrix* 


(ROM) 40 K bytes’ 
Cnlor/Graphics 
I.tJ mntfc 
16 colors* 

256 diameters and 
symbols in ROM* 
Gnipbks mode: 

4-cokff resolution: 

320h x 200v * 

Black & white resolution: 

640h x 200v * 
Simultaneous graphics & 
text capability* 
Communications 
RS-232 C Interface 
Asynchronous (stan/stop) 
protocol 

Up to 9600 hits per second 


‘ADVANCED FEATURES FOR PERSONAL COMPUTERS 


And an expanding library of software 
programs that meet IBM’s demanding 
specifications. 

Programs for business. Education. 
The lab and the home. Programs that make 
the IBM Personal Computer your tool for 
modern times. 


See for yourself. 

The quality, power and performance 
of the IBM Personal Computer are what 
you’d expect from IBM. The price isn’t. 

So stop in and take a look. 

Visit an authorized IBM Personal 
Computer dealer. For a store near you, (or 
for information from IBM about quantity 
purchases) call (800) 447-4700. 

In Illinois, (800) 322-4400. In Alaska or 
Hawaii, (800) 447-0890. * 


The IBM Personal Computer 

A tool for modem times 


fUCSD p-Systcm is a trade mark of the Regents of the University of California, CF/M-S6 is a Trademark of Digital Research. Inc. 
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SITE : STRTE■ 

DOVER DEL 

BINFORD DATE: 

1669.37992 
TOTAL PIECES' 472 
9/64 ; 45 8/64 : 90 

7/64- 180 6/64: 90 
5/64 : 45 4/64: 22 

DIAMETERS: 

PERCENTAGES: 9 4n 36 9 

19 19 


Figure 1: The data that the Pipes program displays on the video screen after data entry . 
Based on data about the bore diameters (ranging from 9/64 inches to 4/64 inches) of 
clay smoking pipes found at the site , the program has calculated that the mean date of 
the site is the year 1669 . 


90. 

SO. 

70. 

60. 

50 



beyond 4/64 inches, the hole would 
have disappeared altogether at 6 
a.m., November 6, 1931 (Greenwich 
mean time), which didn't happen. 
About 1760, bore diameters stopped 
diminishing. Binford expressed this 
phenomenon as a straight linear func¬ 
tion: 

y —1931 * 85 — 38 *26* 

where x is the mean bore diameter of 
the sample and y is the mean date. 
This seemingly exact date is just an 
approximation, but it provides a 
useful benchmark for a site's occupa¬ 
tion. 

To relieve the tedium of calculating 
mean dates and drawing histograms 


for each site and feature (which can 
involve hundreds of calculations in a 
large dig), we wrote the Pipes pro¬ 
gram. In this program, the computer 
asks the user to type the name of the 
site, the state or province, and the 
count for each diameter. The com¬ 
puter thereupon displays a histo¬ 
gram, counts, percentages, and the 
mean date on the screen. Figure 1 
mimics the screen display produced at 
that stage of the program. The printer 
then copies the same data in two dif¬ 
ferent formats. Figure 2 shows one of 
these formats. 

The Pots Program 

Flushed with success from this exer¬ 
cise, we tackled a more complicated 


project that eventually involved more 
than 25,000 bytes of code to execute a 
single formula: mean ceramic date 
analysis, which incorporates prob¬ 
ably the largest specialized formula 
commonly used by American archae¬ 
ologists. The formula has 410 con¬ 
stants. 

About 10 years ago, Stanley South 
developed a statistical procedure to 
derive mean occupation dates for 
sites, based on the known manufac¬ 
ture dates of pottery types made in 
America, China, and Europe between 
1600 and 1900 (see reference 4). He 
chose 82 different wares and charted 
their first manufacture date, last 
manufacture date, and median date. 
South multiplied the number of 
fragments of each type by its median 
date and added the products. When 
the total of the products was divided 
by the total number of sherds from 
the site, a mean occupation date for 
the site resulted. 

William and Sarah Turnbaugh 
elaborated the formula with a tech¬ 
nique for bracketing the site's proba¬ 
ble occupation date with the means of 
the beginning and ending dates (see 
reference 5). 

More recently, Steven Mrzowski of 
Brown University and Marley Brown 
of Colonial Williamsburg have ob¬ 
served that the standard deviation of 
the South mean date can delineate 
with startling accuracy the dates 
when a property changed occupants 
(see reference 2). As the formula 
becomes more sophisticated, its 


TOTAL NUMBER OF FRAGMENTS IN THE SAMPLE: 472 

DATE CALCULATED BV BINFORD'S FORMULA: 1669.37992 

RESULTS ARE ROUNDED TO THE NEAREST INTEGER PERCENTAGE, 

9/64 PIECES mm 3 X 
8/64 pieces mmmMmM 19 x 

6/64 PIECES 19 X 

5/64 PIECES mm 9 X 
4/64 PIECES m 4 X 

COUNT:9/64: 45 8/64: 90 7/64: 180 6/64: 90 5/64: 45 4/64: 22 


Figure 2: The Pipes program's output , including a compact histogram , This printout is designed for incorporation in a site report , 
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CEnTRonics 




122 



BUILT RUGGED YET AFFORDABLE. BECAUSE YOUR COMPUTER 
SHOULDN'T BE PLAYING WITH "TOYS." 


When you look for a printer, 
take a good close look at the critical 
points that separate a professional 
printer from the toys. 

Look at the factors that add 
up to reliability. Look at the built-in 
operating features. Look at the 
service. Then, check the price. 

We did. Then we built the 
‘ 1 122 Graphics.’ ’ That's why we’ll 
stack it up against any desk-top 
printer. Especially the toys. 

IT’S PRICED FOR VALUE 

The ‘ ‘ 122 Graphics’ ’ is truly 
a commercial grade printer, but its 
price is comparable to the top-of- 
the-line toys. Vou see, even most of 
the toy printers lose their price 
advantage when you add the 
options that are standard on the 
‘T22 Graphics.” 

IT’S BUILT TOUGHER. 

The 1 ‘12 2 Graphics'' uses 
the same technology as the work¬ 
horse printers that have made 
Centronics the top choice among 
OEM’s in brand preference studies. 
And, it provides the high reliability 
and low cost of ownership required 
by the professionals. 



IT DOES MORE 

If you want features, built- 
in, not added on, use the ”122 
Graphics’ ’ for comparison: 

• 132 Column Paper Width 
• Adjustable Tractor Width • Forms 
Handling—up to 5 parts • Graphics 
—Business and Image Graphics 6* 
and 8-Pin Switch Selectable • Large 
Library of “Off-the-shelf” 

Software • High Throughput— 

120 CPS Bi-Directional Operation. 
WITH BETTER SERVICE 

Centronics has the largest 
network of factory service and walk- 


in service centers in the printer in¬ 
dustry. Not third-party service— 
FACTORY SERVICE! Worldwide. 
Ask the competi tion about service. 

What’s your computer? 
IBM? Apple? TRS-80? Xerox? 
Atari? It doesn’t matter, the ”122 
Graphics’ ’ has the software flexibil¬ 
ity to interface with virtually every 
one of them and many others. 

And finally, consider this. 
The ”122 Graphics” is from 
Centronics. The company that has 
built and sold nearly half a million 
printers to businesses and OEM's 
of every size worldwide. 

See your nearby authorized 
Centronics Dealer or Distributor 
soon and see first hand why the toys 
are no match for the Centronics 
”122 Graphics” printer. 


CEnTRDniC5 

PRIRTER5 

Centronics Data Computer Coip* 

One Wail Street. Hucbon, New Hampshire 03051 
TeL 603-883-0111 
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manual operation becomes more 
cumbersome. 

The calculations are extremely 
time-consuming, even though the op¬ 
erations are quite simple. One archae¬ 
ologist complained that statistical 
analysis of a single artifact deposit 
took a whole day to calculate by 
hand. Even a simple site may contain 
dozens of different artifact deposits, 
containing thousands of specimens. 

We wrote the Pots program to do 
the donkey work of calculating mean 
date, mean bracket date, and stan¬ 


dard deviation, as well as to draw 
histograms of the results. Input takes 
less than 10 minutes, and the full 
repertoire of reports and graphics can 
be printed in a half hour on a slow 
printer. 

Input is simple for an archaeolo¬ 
gist. The user enters data on a work 
sheet copied from South's original ar¬ 
ticle, which has become a profes¬ 
sional standard. The type name and 
number flash on the screen in work¬ 
sheet sequence, and the user is asked 
only to type the sherd count for that 


type or to hit return for a null entry. 
Screen prompts and menus guide the 
user through each step relatively 
painlessly. There is no manual, and 
none is needed. Listing 1 shows the 
summary sheet that the Pots program 
prints when the user has finished 
entering data. 

The test came when a visiting ar¬ 
chaeologist, with no computing ex¬ 
perience, sat down at the computer 
without any prior instruction and 
successfully analyzed a collection. 
That's user-friendliness 1 


Listing 1; The summary sheet produced by the Pots program. Based on the input listed , the program calculated a mean date of 1850 
for the site where the ceramics were found (Liston Point , Delaware). 

SUMMARY OF ALL SPECIMENS 

SITE : 79/157 DATE: 2/23/82 

REPORTED BY: ALICE GUERRANT 

NO BEGIN-END MEDIAN SHERDS PRODUCT TYPE NAME <INH*1970) 


5 

180© 

1830 

1815 


CANTON PORCELAIN 

7 

1790 

1825 

1808 


OVERGLAZE ENAMEL CHINA TRADE PORCELAIN 

26 

1666 

1800 

1730 


OVERGLAZE ENAMEL CHINESE EXPORT PORCELAIN 

31 

1745 

1795 

1770 

6 

10620 ENGLISH PORCELAIN 

39 

1660 

I860 

173© 


UNDERGLAZE BLUE CHINESE PORCELAIN 

41 

1750 

1765 

1758 


LITTLER-S BLUE ON PORCELAIN 

69 

1574 

1644 

1609 


LATE MING UNDERGLAZE BLUE PORCELAIN 

1 

1820 

1900 

I860 


BROWN STONEWARE INK, BEER BOTTLES 

46 

1700 

1810 

1755 


LUSTERED NOTTINGHAM STONEWARE 

52 

1700 

1775 

1738 


BURSLEM 'CROUCH' PALE BROWN STONEWARE MUGS 

53 

1690 

1775 

1733 


BROWN FULHAM SALT GLAZED MUGS 

54 

1690 

1775 

1733 


OTHER BRITISH BROWN STONEWARES 

66 

1620 

1700 

1660 


DETERIORATED BELLARMIHE FACE BOTTLES 

74 

1550 

1625 

1588 


WELL-MOLDED BELLARMINE FACE BOTTLES 

75 

1540 

1600 

1570 


RHENISH BROWN GLAZED SPRIGGED, MOULD DECOR 

44 

1700 

1775 

1738 


WESTERWALD, STAMPED BLUE FLORAL DEVICES, 3 

58 

1650 

1725 

1668 


WESTERWALD, BLUE & MANGANESE, SPRIG MOLDED 

59 

1690 

1710 

1700 


EMBELLISHED HOHR GRAY RHENISH STONEWARE 

77 

1700 

1775 

1738 


WESTERWALD CHAMBER POTS 

16 

1740 

1765 

1753 


MOLDED WHITE SALTGLAZE STONEWARE 

24 

1765 

1795 

1780 


DEBASED 'SCRATCH-BLUE-' WHITE SALTGLAZED ST 

30 

1755 

1765 

1760 


TRANSFER-PRINTED WHITE SALTGLAZE 

34 

1744 

1775 

1760 


'SCRATCH BLUE' WHITE SALTGLAZE STONEWARE 

40 

1720 

1805 

1763 


WHITE SALTGLAZE STONEWARE NOT PLATES AND M 

41 

1750 

1765 

1758 


LITTLER'S BLUE ON STONEWARE 

43 

1740 

1775 

1758 


WHITE SALTGLAZE STONEWARE PLATES 

48 

1715 

1775 

1745 


SLIP-DIPPED WHITE SALTGLAZE STONEWARE 

55 

1720 

1730 

1725 


SCRATCH BROWN OR TRAILED WHITE SALTGLAZED 

3 

1813 

1900 

1857 


IRONSTONE OR GRANITE CHINA 

27 

1750 

1820 

1785 


BLACK BASALTES STONEWARE 

2A 

1763 

1775 

1769 


ENGINE TURNED UNGLAZED RED STONEWARE 

37 

1690 

1775 

1733 


SPRIGGED REFINED UNGLAZEL RED STONEWARE 

50 

1732 

1750 

1741 


RALPH SHAW BROWN SLIPPED STONEWARE 

56 

1678 

1795 

1733 


LEAD GLAZED COMBED YELLOW SLIPWARE 

63 

1650 

1710 

1680 


NORTH DEVON SGRAFFITO SLIPWARE 

67 

1612 

1700 

1656 


WROTHAM SLIPWARE 

68 

163© 

1660 

1645 


METR0P0LI TAN SLI F'WARE 

70 

1610 

1660 

1635 


NORTH ITALIAN RED MARBELIZED SLIPWARE 

Listing 1 continued on page 90 
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The Link'from Panasonic. 

The portable computer that lets you take the advantages 
of an office computer anywhere you go. 


The Link. 

It’s the next 
major business 
tool because it’s a 
full-logic computer 
that’s fully portable. 

By itself, it can perform a wide 
variety of sophisticated comput¬ 
er functions because it can store 
4K bytes of information. Equally 
important, it can link you to the 
information and brainpower of 
your main office computer— 
wherever you go. You can program 
in Microsoft Basic.® Yet it’s easy to 
operate, even if you've never 
worked with a computer before. 

Imagine. Using just The Link, 
anyone in the field, the plant or on 
the sales floor—like salesmen, 
managers, engineers or retailers— 
can now answer questions that 
used to mean a trip back to the 
office. A sales engineer, for 
example, types data into The Link 
and gets detailed product infor¬ 
mation and specs on the spot. 

And The Link is part of an 
entire computer system: By 
adding different optional com¬ 
ponents, you can create what¬ 
ever kind of computer you need. 
Wherever you need it. 

By adding the telephone 
modem, for example, a salesman 
can put his company’s main 
office computer or a data bank 


to work for him 
from any tele¬ 
phone booth. He 
can check credit 
ratings and in¬ 
ventory, trace 
shipments, enter orders, make 
bids and estimates, and much 
more. So The Link can make him 
and his office computer much 
more productive. 

By adding the microprinter, 
the salesman gets hard copies of 
information right on the spot—an 
instant record of his transactions. 

By adding the TV adapter, 
he can display information and 
8-color charts on any color TV 



Display Information and charts with the TV adapter 

screen. So he can use data from 
his office computer to develop 
a sales presentation in a motel 
room. And show it on a client's 
video monitor the next day. 

If the salesman needs to 
work with a bigger program and 



Exchange I nformation with other computers 
with the telephone modem. 


The Link. It will change the way the world uses computers. 



more memory, other optional 
components increase The Link’s 
capacity to 52K RAM plus 64K 
ROM. That’s more than many 
desktop computers. 

The Link measures only 
9" x 4 ", weighs only 21 ounces, 


Take The Link and all its components anywhere 
In it* slim attach# case. 


and runs on AC or rechargeable 
batteries. 

And it costs only $600.00* 
That’s amazingly small when you 
realize the big change it could 
make in the way you do business. 

’“Manufacturer's suggested price. 


Panasonic Company, Po rt able Com puters 
One Panasonic Way, Secaucus, N . J. 07094 

□ Please send me information on The Link. 

□ Please have a salesman call me. 


L 


NAME___ 

PLEASE PRINT 

TITLE_ 

COMPANY ____ 

TYPE OF BUSINESS^_ 

ADDRESS_„ 

CITY- - STATE __ZIP__ 

PHONE NUMBER___ 

Panasonic. 

just slightly ahead of our time, b 


J 


Circle 299 on Inquiry card. 
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73 

1580 

1625 

1603 



WANFRIED SLIPWARE 

2 

1820 

1900 

I860 

133 

247380 

WHITE REFINED EARTHENWARE 

6 

1795 

1890 

1843 



MOCHA ON REFINED WHITE EARTHENWARE 

29 

1740 

1780 

1760 



•JACKFIELD" WARE 

33 

1759 

1775 

1767 



GREEN GLAZED CREAM BODIED WARE 

3:6 

1740 

1770 

1755 



CLOUDED WARES, TORTOISESHELL, MOTTLED, CRE 

42 

1740 

1775 

1758 



REFINED AGATE WARE 

51 

1725 

1750 

1738 



ASTBURV" WARE, WHITE SPRIGGED ft TRAILED 

78 

1790 

1840 

1815 



LUSTER DECORATED WARES 

35 

1750 

1810 

1780 



COARSE AGATEWARE (NOT DOORKNOBS; 

38 

1745 

1780 

1763 



IBERIAN STORAGE JARS 

47 

1720 

1775 

1748 



BUCKLEY WARE 

61 

1650 

1775 

1713 



NORTH DEVON GRAVEL TEMPERED WARE 

21 

1775 

1800 

1788 



DEBASED ROUEN FAIENCE (ON BRITISH SITES' 

32 

1730 

1830 

1780 



PEDESTAL FOOT DELFT OINTMENT POT 

45 

1700 

I860 

1750 



EVERTED RIM, PLAIN DELFT OINTMENT POT 

49 

1600 

1802 

1701 



DECORATED DELFT (EIGHTEENTH CENTURY) 

57 

1750 

1808 

1775 



PLAIN DELFT WASH BASINS 

60 

1718 

1740 

1725 



MIMOSA PATTERN DELFT 

62 

1628 

1720 

1670 



ENGLISH DELFT (BLUE DASH CHARGERS) 

64 

1630 

1700 

1665 



CYLINDRICAL DELFT OINTMENT POTS 

65 

1640 

1800 

1720 



PLAIN WHITE DELFTWARE 

71 

1620 

1775 

1698 



MONOCHROME DELFT APOTHECARY JARS 

72 

1580 

1640 

1610 



POLYCHROME DELFT APOTHECARY JARS AND POTS 

76 

1660 

1800 

1730 



DELFT CHAMBER POTS 

8 

1790 

1820 

1805 



FINGERPRINTED POLYCHROME SLIP ON CREAMWARE 

14 

1780 

1815 

1798 



ANNULAR WARES CREAMWARE 

15 

1775 

1820 

1798 



LIGHTER YELLOW CREAMWARE 

18 

1765 

1810 

1788 



OVERGLAZE ENAMELLED HAND PAINTED CREAMWARE 

22 

1762 

1820 

1791 



CREAMWARE 

23 

1765 

1815 

1790 



TRANSFER PRINTED CREAMWARE 

25 

1762 

1780 

1771 



DEEPER YELLOW CREAMWARE 

41 

1750 

1765 

1758 



LITTLER'S BLUE OH CREAMWARE 

4 

1820 

1840 

1830 



UNDERGLAZE POLYCHROME PEARLWARE, DIRECT ST 

6 

1795 

1890 

1843 



MOCHA PEARLWARE 

8 

1790 

1820 

1805 



FINGERPRINTED POLYCHROME PEARLWARE 

9 

1800 

1820 

1810 



EMBOSSED FEATHERS, SCALES, ETC. ON PEARLWA 

10 

1795 

1840 

1818 



WILLOW TRANSFER ON PEARLWARE 

11 

1795 

1840 

1818 

3 

5454 

TRANSFER PRINTED PEARLWARE 

12 

1795 

1815 

1805 



UNDERGLAZE POLYCHROME PEARLWARE 

13 

1790 

1820 

1805 

3 

5415 

ANNULAR WARES PEARLWARE 

17 

1780 

1820 

1800 



UNDERGLAZE BLUE HANDPRINTED PEARLWARE 

19 

1780 

1830 

1805 

8 

14440 

BLUE ft GREEN EDGED PEARLWARE 

20 

1780 

1830 

1805 

4 

7220 

UNDECORATED PEARLWARE 


RAW TOTAL OF SHERD COUNT' 157 

RAN TOTAL OF PRODUCT : 290535 

SHERD COUNT, ELIMINATING TVPES 26 AND 39- 15? 

PRODUCT, ELIMINATING TVPES 26 AND 39•' 296535 

MEAN IiHTE 1 850 - 1 *4 

MEAN BRACKET DATES: 

1813. 82548 AND 1 887 _ 1 


PRODUCED ON THE ARCHAEOLOGICAL REPORT GENERATING PROGRAM TITLED 
'TOTS'' WRITTEN BV EDWARD F.HEITE AND COPYRIGHT® 1981 
BV EDWARD F. HEITE, P.0. BOX 53, CAMDEN, DELAWARE 19934. 

FORMULA AND REPORTING FORMAT BASED ON STANLEY SOUTH'S ARTICLE, 

'EVOLUTION AND HORIZON AS REVEALED IN CERAMIC ANALYSIS IN 
HISTORICAL ARCHAEOLOGY, PUBLISHED IN THE PAPERS OF THE CONFERENCE 
ON HISTORIC SITE ARCHAEOLOGY 1971, JUNE 1372, PAGES 71-107 
TYPOLOGY DERIVED FROM I. NOEL HUME'S CLASSIFICATION IN HIS BOOK, 

Listing 1 continued on page 92 
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“IBM Personal Computer” USERS 
YOU DESERVE THE BEST'. 





choose what the professionals use 


ASYNC Communication 

• CC-032: $145 * CC-132: $275 

• CC-032 offers 1 serial port 

• CC-132 offers 2 ports 

• Program compatible with IBM's 
Serial Com. Card 

Hardware Prototype 

• WW-068: $75 • WW-069: $55 

• WW-068 wire wrap card (13" x 4,2") 

• WW-069 extender 
« Get both for $95 


Combo Card (User Upgradeable) 

• MC-064 64K From $435 

• MC-128 128 K From $635 

• MC-192 192K From S835 

• MC-256 256K From $1035 

• Suffix S = ASYNC comm, option $60 

• Suffix P = parallel printer option $60 

• Suffix SP= both options $120 

• User upgrade document available for 
sale, order model MC-001SP 

• Program compatible with IBM's 


64KB-256KB Parity Memory 

• M P-064: S395 • M P-128: $595 

• MP-192: $975 * MP-256: $995 

• User upgradeable 

• Fully assembled, tested & burned-in 

• 1-year warranty 

Advanced Communication 

• CC-232: $295 

• 2 RS232 ports 

• Capable of ASYNC, BISYNC, SDLC, 
HDLC 


Our customers include: IBM, TRW. Beil Labs, Visicorp, Softech Microsystems 
Inc., Information Unlimited Software, Context Management, Network 
Consulting Inc., etc. 


w m * 9 

R€S€fiflCH INC. 

17925 Sky Park Circle, Suite B 
Irvine, CA 92714 (714) 540-1333 

Dealer Inquiries Welcome 


master charge 


f 1 

i i I lc i i k 
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Listing 1 continued: 

A GUIDE TO ARTIFACTS OF COLONIAL AMERICA, PUBLISHED BV ALFRED A. 
KNOPF, 1370. 

MEAN BEGINNING AND ENDING DATES FROM TURNEAUGH AND TURNBRUGH 
IN HISTORICAL hRCHhEOLOGV VOLUME 11 FOR 1377 


Histo-Grandma: A Permissive 
Histogram Program 

Histograms are simple statistical 
reports, commonly used and under¬ 
stood even by people who are not in- 
dined to express their thoughts in 
numbers. In our archaeological prac¬ 
tice, we often use histograms to il¬ 
lustrate or simplify numerical rela¬ 
tionships. Even rudimentary histo¬ 
grams require considerable drafting, 
scaling, and measuring. We wanted a 
simple drafting program that would 


let us draw a histogram, inspect the 
results, and then edit if necessary. 
Not being inclined to think in the 
abstract, we wanted a program that 
would help us visualize a finished 
result and redraw it until it was exact¬ 
ly what we wanted. 

Histo-Grandma, a permissive bar- 
plot program, was the result. It lets 
you draft a histogram, inspect it, 
change it, and reprint it. It calculates 
and, if necessary, recalculates the 
scale, helps select symbols, and 


doesn't print a double line if you 
overrun the capacity of the line on the 
page. The edit routine can change 
anything in the illustration, except 
the number of bars, which would in¬ 
volve redimensioning arrays. 

Grandma is written to be used by 
noncomputerists or to be modified by 
users with little computer experience. 
No manual is necessary. The program 
loops back through the edit routine 
until the user tells it to stop. Histo- 
Grandma's style is conversational, 
even breezy, on purpose, to help 
users feel more comfortable. 

In writing the program, we spent as 
much effort on the screen prompts 
and on aesthetics as in developing the 
rather simple routines themselves. As 
a result, REM and PRINT statements 
constitute the bulk of the code. While 
the verbal paraphernalia is technical¬ 
ly unnecessary, it is the prime ingre¬ 
dient in a user-friendly program. Pro¬ 
grammers may be aghast at the ap¬ 
parently inelegant programming 
style, which in fact is designed to help 
inexperienced users follow the logic 
more closely. 

Listing 2 presents Histo-Grandma 
in its entirety. The program uses 
Commodore BASIC, with PET 
graphics, but probably can be 
adapted for other machines with little 
difficulty. The print routine at line 
10,000 uses formatting features 
peculiar to Commodore dot-matrix 
printers. With the details provided in 
REM statements, it should be fairly 
simple to adapt it for wider printers 
or for daisy-wheel printers. 

Figure 3 shows two graphs gener¬ 
ated by Histo-Grandma. We hope the 
program proves as useful to you as it 
has been to us. 


What Next? 

With the advent of truly portable 
computers, we expect that archaeolo¬ 
gical field notes will be written on 
cassette tape in digital form. When 
Text continued on page 102 



Photo 1; An archaeological project involves painstaking record-keeping as well as 
massive earth-moving. In this excavation at hJaamans, Delaware, workers are scraping 
the subsoil to reveal faint stains left by post holes and ditch lines in a garden. 
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Introducing the DMS-3/F “Fox? 
More than another portable— 
if s a low-cost stand-alone or 

network station. 

With its 9"diagonal screen “The Fox” 
has triple the capacity of the most 
popular portable. Yet the outstanding 
feature of the 30 lb. portable “Fox” is 
its performance on or off the HiNet™ 
Local Area Network. 

HiNet is a complete hardware/ 
software network—so inexpensive 
that you can add a computer anywhere your business requires 
for about the cost of a good typewriter. Because HiNet is 
a network of interconnected computers , you can get 
information from other departments instantly. 

And HiNet electronic mail saves wasted telephone time 
and aids interoffice communication. 

The CP/M*-based “Fox” 
combines a 64K Z80 A processor, 
local storage, drives, four 
RS-232C serial ports, an 8 bit 
bidirectional parallel port, 
the HiNet networking port, 
and 32 (x3) programmable 
function keys. It’s also 
capable of emulating any terminal. 

The DMS-3/F “Fox’.’ Catch one now. 


Digital Microsystems 


Because man was not meant to work alone. 


1840 Embarcadero, Oakland, CA 946061415) 532-3686, TWX 910-366-7310/Extei House, East Harding St., London, EC4P-4HB 01-353-1080 Telex 23721 
C P/M' is a reg istered trademark at D ig ital Researc h. CI rc le 136 nn i n q u I ry ca rd. 








How to mal 

work like z 


First, neatly cut out the “370” label. 

Now, when nobody’s looking, non¬ 
chalantly tape it to your terminal, just under the 
“IBM” as if it really belonged there. 

Then wait for your chance and quickly 
slip a dBASE II™ disk into 
your main drive. 

That’s it. 

Your IBM Personal 
Computer is now ready to 
run a relational database 

_ system, the kind that IBM 

put on their mainframes last year. 

And you’re ready with more data han¬ 
dling power than you would have dreamed 
possible before dBASE II. 

You'll wonder how you managed without it. 

You'll find that dBASE II, because it's a 
relational database management system (DBMS), 
starts where file handling programs leave off. 

dBASE II handles multiple databases 
and simplifies everything from accounting to 
department staffing to monitoring rainfall on 
the Upper Volta. 

With a word or two, you CREATE data¬ 
bases, APPEND new data instantly, UPDATE, 
MODIFY and REPLACE fields, records and 
entire databases. Organize months worth of data 
in minutes with the built-in REPORT. Do sub¬ 
field and multi-field searches, then DISPLAY 
some or all of the data for any condition you 
want to apply. 

And you've just begun to tap the power 
of dBASE II. 

Easy to look at, easy to use. 

Input screens and output forms couldn’t 
be easier—just "paint’' your format on the CRT 
and what you see is what you'll get. 



You can do automatic calculations on 
fields, records and databases, accurate to 10 digits. 

And you can use dBASE II interactively 
for answers right now. Or save your instruc¬ 
tions, then repeat everything with two words: 

DO Manhours, DO ProjectX, DO whatever 
has to be done. 

Use dBASE II to help make your choice: 

If you've got a 96k IBM PC, send us 
$700 and well send you a copy of dBASE II to 
use free for 30 days. 
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A ^ 


your micro 
mainframe. 



Instead of just poring over a manual, run 
it and make sure that it does what you need done. 

Then if you find it isn't right for you, 
send it back and we'll return your money, no 
questions asked. 

But if you do that, you'll have to remove 
that label. Because nothing short of a mainframe 
works like dBASE II. 

Call (213) 204-5570 today or drop by 
your local computer store for the rest of the story. 

Ashton-Tate, 9929 Jefferson Blvd., 

Culver City, CA 90230. 


Ashton-Tate 


©1982 AshtonTate 

CP/M is a registered trademark of Digital Research 


Circle 36 on inquiry card. 
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Listing 2: Histo-Grandma, a program that prompts the user for input and then generates histograms based on the data entered. Writ- 
ten in Commodore BASIC, Histo-Grandma produces bar graphs but does not require the user to know any technical terms. The for¬ 
matting routine starts at line 13, the input routine at line 250, the print routine at line 10000, the revision routine at line 32075, and the 
edit routine at tine 35000. 


1 PRINT'‘.TTHIS PROGRAM IS CALLED HISTO-GRANDMA" -PRINT 

2 PR I NT "BECAUSE IT LETS VOU DO ANYTHING YOU":PRINT 

3 FRINT"WANT WITH HISTOGRAMS. IT SPOILS YOU. " : PRINT 

6 PRINT"HISTO-GRANDMA WILL HOT CRITICIZE UR" PRINT 

7 PRINT"CORRECT YOU; SHE IS VERY PERMISSIVE":PRINT 

S PRINT"IN LETTING YOU BE CREATIVE." : PRINT ; PRINT : PRINT ; PRINT : PRINT 
10 INPUT "TO START, HIT SRETURNS XIMI" i Z$ '■ PRINT" 73" 

13 REM**:**#3S#****#*##**###**#*#*****#*5(!#*****#***!ti*****5*E## FORMATTING ROUTINE * 
15 INPUT "HOW MANY BARS IN THIS GRAPH OIBII"; A PRINT PRINT 
17 PRINT"WHAT IS THE TITLE FOR THE TOP OF THE" 

1S INPUT "GRAPH XIMI"; Ct PR I NT: PR I NT 

20 PRINT"HOW WE NEED A MAGNITUDE FOR THE WHOLE" : PRINT 

21 PRINT"GRAPH. YOU HAVE ABOUT 65 BLOCKS TO USE" PRINT 

22 PRINT"IN CONSTRUCTING YOUR BARS. PICK A VALUE":PRINT 

23 INPUT "FOR EACH BLOCK 11111"; C : F'R I NT : PR I NT 

24 B= < C$65 > PR I NT PR I NT" IT1AXI MUM VALUE ON A BAR IS" : PRINT : PRINTS : PRINT 

25 PRINT 11 NOW, DEFINE THE MINIMUM VALUE THAT WILL": PR I NT 

26 PRINT"BE DISPLAYED. IF YOU HIT RETURN, IT'LL" PRINT 

27 I NPUT "DEFAULT TO ZERO 0IHI"; D: PR I NT 

40 PR I NT "XI SHOW IT IS TIME TO CREATE YOUR GRAPHS" :PRINT:PRINT:PRINT 
42 PRINT"EACH BAR WILL HAVE A NAME, LIMITED" PRINT 

44 PRINT"TO SEVEN CHARACTERS, INCLUDING" PRINT 

45 PRINT"SPACES. YOU WILL ALSO BE ABLE TO" PRINT 

46 PRINT"DECIDE WHICH GRAPHIC CHARACTER WILL EE" PRINT 

47 PRINT"USED IN THAT PARTICULAR EAR. YOU MAY":PRINT 

48 F'R I NT "ALSO SKIP A SPACE BY HITTING SRETURNS" : PRINT 

49 PRINT"WHEN IT ASKS FOR THE VALUE.":PRINT 

55 INPUT "PRESS SRETURNS TO CONTINUE 0HU";Z* 

208 DIMJ$<fi) UIMKT 04):DIMYSCfi):DIMV<fl> DIMVCA):PRINT"."]" 

250 REM*4*-ff.+****t4:+*******#******************^****4:***#*****: INPUT ROUTINE ** 
380 FOR J= 1TOA : F'R I NT = F'R I NT = PR I NT V$ < J >=" " 

315 PRINT"CREATING ERR NUMBERS" : PRINT : PRINT 

316 PRINT" "J:PRINT:PRINT 

328 I NPUT "NAME THIS EAR XIBfl"; J*<J> 

338 PRINT INPUT"SYMBOL FOR THIS BAR HHI"; Ht<J> - PRINT 
340 INPUT “VALUE OF THIS EAR 0IMI"; V<J> 

345 Y(J)=V(J)-D 
350 FORX-1TOY<,0STEPC 
368 Y$<J) -XT■: J ;■ +Yf { J) 

365 IFV<J> <=DTHENY$£J >="" 

366 NEXTX 

367 PRINT:PRINT"THIS will APPEAR AS FOLLOWS: ":PRINT 
36S PRINTVCj);J>;Y$CJ> 

370 NEXTJ 

373 PRINT"SEE SURE THE PRINTER IS SET UP TO PRINTS" 

375 FOR J=1TO5000 
400 NEXT J 
2500 GG=D+ < 10*C> 

2505 HH=GG+<10*C> 

2510 JJ=HH+a0#C> 

2520 KK=JJ+ae#C> 

2530 LL=KK+(10#C> 

2540 MM=LL+<:i0*C> 

5000 F'R I NT" SJ PRINTING S" 

10000 REM####*###$#*#$$###$##*$#$##***#$*$#$$###*#$$##*$#$##### PRINT ROUTINE * 
10010 OPENS,4,2 
16015 Gt=" 

Listing 2 continued on page 98 
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HEATH/ZENITH &YOU... 
ONE STRONG PARTNERSHIP. 


Buying a computer is only the beginning of a long-term 
partnership between you and the people from whom you buy. 
Your ongoing need for software, peripherals and accessories 
requires a partner who will stand by you. With a growing line 
of products to meet your needs with professional service 
and support, Heath/Zenith is that strong partner Look at 
what we have to offer: 


THE ALL-IN-ONE COMPUTER - The heart of the Heath/ 
Zenith line is the stand-alone 89 Computer. It s a complete 
system with built-in 5.25-inch floppy disk drive, professional 
keyboard and keypad, smart video terminal, two Z-80 micro¬ 
processors and three RS-232C Serial I/O Ports. It comes 
with 48K bytes of RAM, expandable to 64K. 


PERIPHERALS AND ACCESSORIES - These include the 




popular Heath/Zenith 19 Smart Video 
Terminal,, loaded with professional features. 
We also offer color and black and white 
monitors, modems, computer lan¬ 
guage courses, and high-speed 
typewriter-quality 
printers. 

SOFTWARE - Our complete 
library of software includes the 
SuperCalc Spreadsheet and 
Condor Data Base Management System. 

Word processing, includes three different programs. Small 
Business Programs feature Peachtree's P5 Series, General 
Ledger and Inventory Control. HUG, Heath Users'Group, 
offers members a library of over 500 low-cost programs for 
home, work or play. 



PROGRAMMING LANGUAGES-To 

write your own programs, Microsoft BASIC 
(compiler and interpreter), FORTRAN and 
COBOL Languages are available. 


APPLICATIONS SOFTWARE - Expand the performance 
range of your computer with a broad selection of software, 
including the best of Digital Research and Micropro - as 
well as the complete line of Softstutf ™ products. 


OPERATING SYSTEMS -Three versatile systems give you 
the capability to perform your specific tasks. CPIM by Digital 
Research makes your system compatible with thousands of 
popular CP/M programs. UCSD P-System with Pascal is a 
complete program development and execution environment. 
And HDOS , Heath Disk Operating System gives you a so¬ 
phisticated flexible environment for program construction, 
storage and editing. _ 




DISK SYSTEMS -The new HeathI 
Zenith 67 Winchester Disk System , 
for commercial use, adds nearly 
11 megabytes of storage to your 89 

computer It includes an 8-inch 

floppy disk drive for data portability. The 
new 5,25-inch 37 disk system, available 
with 1 or 2 drives, adds up to 1.28 mega¬ 
bytes of storage. Both plug-in systems 
have write protection. 


SERVICE AND SUPPORT- Prompt and professional serv¬ 
ice and assistance is available nationally through Heath kit 
Electronic Centers, Zenith Data Systems for commercial 
users or through Heath factory servicing and phone-in tech¬ 
nical assistance. 


Complete, integrated computer hardware and software, de¬ 
signed to serve and grow with you - that's what to look for in 
a strong partner. And with Heath/Zenith, you get it all. 

Heath/Zenith computer products are 
sold nationwide through Heathkit 
Electronic Centers* (check your white 
pages for locations). For a FREE 
colorful full-tine catalog, write: 

Heath Co., Dept. 334-914, 

Benton Harbor, Ml 49022. 


HEATH/ZENITH 


Your strong partner 




CP-210R1 


Product specifications are subject to change without notice. 

Heath Company and Veri tech no logy Electronics Corporation are wholly-owned 
subsidiaries of Zenith Radio Corporation 

‘Heathkit Electronic Centers are operated by Ve rite Ch notary Electronics Corporation 


Circle 176 on Inquiry card. 


BYTE July 1982 97 








Listing 2 continued: 


10019 

10021 

10111 

10113 

10122 

10133 

10134 
10170 
10180 
10190 
10200 
10220 
10221 
10222 

10223 

10224 

10225 

10226 
10227 
10236 

31999 

32000 
32050 
32960 
3207G 
32071 
32075 
32098 
32100 
32105 
32115 
32120 

32125 

32126 
32130 
33340 
33365 
33370 
33375 

35000 

35001 
35005 
35015 
35620 
35120 
35126 
35139 
36000 
36005 
36016 
36015 
36020 
3603S 
36035 
36640 
36645 
36180 
36110 
36120 

36125 

36126 
36129 
36136 
36160 


H$="9999 9999 9999 9999 9999 9999 9999" 

H$=G$+H$: PRINT#2, H$: 0PEN1,4, 0 • 0PEN3,4,1 • PR I NT# 1, "H" 

PRINT#1,CHR$C1>C*CHR$ <1 0 > 

PRINT#3,D,GG,HH,JJ,KK,LL,MM 

E$= "_I_I_I_I_I_I_" 

F$=" 

E$=F$+E$:PRINT#1, E$■ PRINT#1,CHRT<16)•CL0SE2 : CL0SE3•OPENS, 4,2 

Ff -" AAARAAAAAAAAAAAARAAARAAAAAAARAAAAAAAAAAAAAAAAAAAAAAAAARHAAAAR " 

f-dr- IIQQQQ QCiCj ill pMM WH* 1 

F$=G$+F$:PRINT#5,F$ ■ 0PEN3,4,1:N=0:F0RJ=1TOR:N=H+V< J> 

PRINT#5,Fi 

PRINT#3, v/C J>, J$< JJ>, CHRT < 29 >, V$< J> : PR I NT# 1 , CHRf < 16 >CHR$ < 10 > : NEXTJ 
REM *************************************** 

REM **** PROGRAMMER'S NOTE: **** 

REM **** TO COMPRESS SPACE BETWEEN mm 

REM mm BARS, DELETE CHR$<10> IN 10220**** 

REM **** **** 

REM *************************************** 

PRINT#1,E$CHRt-U 0 >CHR* <1@ >"N ="H 

PRINT#1,CHRf(19 >:CLOSE1:CLOSES:CLOSES:GDSUB32000 

REM************************************************* SELECT REVISION **** 
PRINT"3Q YOU WANT TO REVISE ANY ASPECT" - PRINT 
PRINT"OF THE GRAPHIC YOU HAVE PRINTED?":PRINT 
INPUT" IF SO, STRIKE SYS AND SF'ETURNB MINI"; Q$ 

IFQ$="V"THEN GOTO32090 
IFQ$0"Y"THEN END 

REM************************************************** REVISION ROUTINE ** 
PR I NT " CSFEV ISI ON ROUT INE BEG INSB" = PR I NT: PR I NT: PRI NT: PR I NT 
PRINT"THE MAGNITUDE OF EACH INCREMENT OF THE" 

PRINT PRINT"ERR IS "C:PRINT:PRINT"IS THIS SATISFACTORY?"=PRINT 
PRINT PRINT"TO CHANGE IT, HIT THE SfYB AND SEETURN" : PRINT 
INPUT "KEY Mllll"; 0$ 

IF Q$="Y" THEN GOTO 32136 
IF Q$0 " V " THENGGT035660 
INPUT"NEW VALUE IS 0IHI";C 

FOR J=1TOR:Y$<J>="" V<J>=V<J>-D FORX=1TOV<J)STEPC:Y*<J)=X*<J)+Y*<J) 

IFV<J>CDTHENV* < J >="" 

NEXTX 

NEXTJ 

REM************************************************ TITLE EDIT ROUTINE ** 
PR I NT'TITHE TITLE RT THE HERD IS:" 

PRINT:PRINTCt:PRINT:PRINT"IF YOU WI5H TO CHANGE THIS TITLE," 

PRINT PRINT"PRESS THE SfYB AND SRETURNB KEYS," PRINT 
PRINT"OTHERWISE, PRESS THE RETURNS KEY ALONE" PRINT 
INPUT" Nllll" ; Qt ■ I FQf=" Y"THENG0TQ35136 

IF 0*0 " V " THEN GOT036008 
I NPUT "NEW NAME IS 0liil"; C$ 

PEmmmmmmmmmmmmmmmmmmmmmmmmm bar edit routine *** 
PRINT" H-1E WILL NOW BEGIN EDITING THE BARS" 

PRINT"ON YOUR CHART. YOUR HUMBLE MECHANICAL" 

PRINT"SERVANT WILL FLASH EACH BAR'S DATA" 

PRINT"ON THE SCREEN, AND WILL ASK YOU FOR" 

PRINT"A JUDGMENT ON IT. IF THE BAR IS OK," 

PRINT"SIMPLY PRESS THE RETURNS KEY, AND THE" 

PRINT"NEXT BAR WILL BE PROJECTED ON THE" 

PRINT"SCREEN FOR YOUR PERUSAL.":PRINT:PRINT 
PRINT"IF YOU WISH TO USE THIS ROUTINE," 

PRINT"PRESS THE SfYB KEY AND THE SRETURNB" 

I NPUT " KEY NIHI"; G$: PR I NT = PR I NT = PR I NT: PR I NT 

IF Q$="V" THEN GOTO 36129 
IF Q*<> "V"THENGOTO37066 
FORJ=1TOA 

PRINT"THE VALUE OF BAR NUMBER "J:PRINT PRINT"IS "V<J):PRINT 
PRINT"AND THE SYMBOL IS :PRINT 
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SYSTEMASTER 


The Next Logical Step 


Teletek FDC-1, The First Step 

A CPU, floppy disc controller 
and I/O all on one board. 

Until SYSTEMASTER® the 
most powerful IEEE-S-TOO board 
on the market, 

Teletek SBC-1, The Second Step 

A board designed for use in high perfor 
mance, multiprocessing systems. SBC-I 
combines its own CPU,seriai and parallel 
ports, 128K of segmented memory and FIFO. 

SYSTEMASTER®, The Next Logical Step 

Teletek's newest product— a breakthrough in 5-100 
board design. SYSTEMASTER® is a complete system. 
No other boards are required. It doesn't even require 
a bus! 

But, when used with an 5-1G0 bus, SYSTEMASTER® 
has even more capabilities. You can readily expand 
to multi-user or multi-processor systems using 
SYSTEMASTER® as the master board. 


SYSTEMASTER® Features: 

- Floppy controller: controls mini and/or 
maxi drives; variable independently* 
adjustable pre-write compensation. 
CPU: 4MHz Z80A 
* Two R5-232C ports. 

Two full parallel ports. 

64K bank-selectable memory 
variable from 32K to 60K. 
Remaining memory is fixed at top of 
64K address space. 

DMA: allows transparent data transfer to 
floppy disks and other devices without 
CPU wait states. 

- Relocatable EPROM/ROM/PROM: 2K, 4K or 8K 
with deselect capability. 

■ Real-time clock. 

* Operating systems available: Digital Research 
or Turbodos. 

* Parallel ports may be connected to Teletek's PSC 
board for RS-422 capability. 



rELETEK 


9767F Business Park Drive Sacramento, CA 95827 (916)361*1777 


© Telelek 1982 
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Listing 2 continued: 


36170 
130 
36130 
36195 
36200 
36310 
36320 
36330 
36340 
36345 
36350 
36360 
36365 
36370 
36375 
36999 
37080 
39000 
61000 
61005 
61010 
61015 
61020 
61025 
61030 
61040 
61045 
61050 
61055 

6106ti 

61865 
61070 
61675 
610S0 
61035 
61095 
62U0 0 
62100 
62200 
62300 
624@0 
62500 


PR I NT " NAMED * J* ■; J) : PR I NT : PR I NT ■ PR I NT 

INPUT ” DO YOU APPROVE YUM" ; Q$ • PRINT : PR I NT : PR I NT : PR I NT 

IF 0*0“ Y" THEN GOTO 36200 
IF Q$=■V"THENG0T036999 

CORRECT EARS ##*# 

Y$(J>="” 

INPUT “NAME THIS EAR 

INPUT"SYMBOL FOR THIS EAR iiill" 

INPUT “VALUE OF THIS EAR 
YCJ)=VCJ)-D 
FORX=1TOY<J>STEPC 
Y*(J>=X*<J>+Y$(J> 

IFV (JK=DTHENV$ C J >=“ “ 

NEXTX 

PRINTJTtJ> r Y$< J> 

NEXT J 
GOTO2500 

PEM*********^#***#*###**'***#**#********#**#******#*#^ VARIABLES LIST #### 

REM A=NUMEER OF EARS AND DIMENSION OF ARRAYS 

REM E=TOTAL POSSIBLE VALUE OF EACH EAR ON THE GRAPH 

REM C$=TITLE OF GRAPH LIMITED TO FORTY CHARACTERS 

REM C=VALUE OF EACH GRAPHIC CHARACTER BLOCK 

REM D=MIHIMUM VALUE SHOWN IN GRAPHIC REPRESENTATION 

REM E$=INDEX LINE AT TOP AND BOTTOM 

REM F$=TEMPORNRY FORMATTING VARIABLE 

REM G$=THIRTEEN BLANK SPACES 

REM H$=FORMAT STRING FOR SCALE LABELLING 

REM J=SUBSCRIPT OF ARRAY DURING MAIN FOR-NEXT LOOPS 

REM -Jf=EAR NAME 

REM H=TOTHL NUMBER OF ITEMS COUNTED 

REM Q $=INPUT VARIABLE IN REVISION SUBROUTINE 

REM 'v'=VALUE OF EACH BAR AS INPUT BY THE USER 

REM X=LuOF DEFINITION VARIABLE FOR NESTED FOR-NEXT LOOPS 

REM Y*=UTILITV INPUT VARIABLE 

REM V-MAGNITUDE OF BAR UNDER CONSTRUCTION 

REM FUTILITY INPUT VARIABLE 

REM GG=D+U0*C>-TEN SPACES LABEL 

REM HH=GG+<10*C>-TWENTY SPACES LAEEL 

REM JJ=HH+a0*C>-THIRTY SPACES LABEL 

REM KK=,TJ+a0#C)-FORTY SPACES LABEL 

REM LL=KK-K10*O-FIFTY SPACES LABEL 

REM MM=LL+a6#C>-SIXTY SPACES LABEL 


$$ READ THIS IF YOU WANT TO SAVE MONEY $$ 

BEST HARDWARE AND SOFTWARE DEALS AVAILABLE! [ Qjjrn-e and Diablo 


3745 MONITORS 
Call NEC Hi Res 1 2 * Gree n $170 

Cali NEC Hi-Res 9 17 Green 3165 


APPLE BUSINESS SOFTWARE 


Vi s ic ale 
Versalorm 
Milestone 
Supercalc 
DB Master 
□B Master UliL Pah 
Pro Easywrrter 
Accounting Plus 
BPI Software 
d Base II 
FMS-80,61,62 
VISI Series Software 
* THE LAST ONE * 


$210 
$299 
3255 
$225 
3185 
$ 79 
$199 
Call 
for 
Best 
Prices 


The program that writes 
programs I Special Of fer wilh 
purchase. Call. 

APPLE PERIPHERALS 
ThundercJoch $125 

Basis Encoder Board 
(U/LCase) $109 

Mountain Computer 
Prod uc is Call 


Vide* Products 
Microsoft Products 
Corvus Products 
SVA Products 
APPLE II Plus 48K 
Apple f| Drive 
W/Gont roller 
Apple II Drive Only 
Apple III 


} 

} 


Call 

for 

Best 

Prices 

Call 

for 

Best 

Prices 


* SPECIAL * MICROSOFT 
PREMIUM SYSTEM, incl. 


Microsoft Z-80 Card 
Microsoft 16K Card 
Videx 80 Column Card 
Videx Soft-Switch 
Osborne CP/M 
User's Guide 


All 

for 

Only 

$625 


* DISKETTE SPECIALS* 
Maxell MD 1 (Box ol IQ) $ 32 


Maxell S' 7 (Box oMO) $41 

Verbatim 5%' $ 29 

Verbatim 8$ 35 
BASF 5 V* " £ 32 


COMMUNICATIONS 

Hayes Micromodem II $275 

Hayes Smart Modem $235 

H ayes Ch ran ogrg p b $225 

Nova lion Apple Calll $ 335 

Micro Courier $210 

PRINTERS & INTERFACES 
N EC Sp in wnter 7710 $2350 

Anadex DP-9501 
w/2K Buffer $1295 



Muiimum artier SI DC Cistimn ciihc*.i and manay 
uffluri ncdslfri Add 3% Igr VISA ar US Add 3* 
<ar s hi ppm g: ins u ranee ■■Mntflin;. UPS Ns C DD 
PTitei Euiiiec! to change tallcwiily Urd-bi Itoun 
9-6 PUT. Mgn-Fn Pprism- cnetkf eliww 20 dhyt 
In clur All juntlucti with lull minuiljclurnr t wir- 
tu ir r bciwr tMrnd CiHf mi^nis Mid 6% un* 
tu 

Apple ii i leijiiltreiJ irutenttrh *1 Apsis tsmsulu 
me All blind ngHin n registered Liidrlruih■ 


MICRO PRO 


Wordstar 

$230 

Supersort 

Si 30 

Mail Merger 

$ 99 

Data Star 

$230 

Spell Star 

$130 

Calc Star 

$130 

CP/M B M Versions 

Call 

COMPUTER SYSTEMS 


Xerox 820 Computer 

Call 

Xerox Peripherals 

Call 


NEC RGB 12" Color 

$995 

Sanyo Monitors 

Call 

Amdek Monitors 

Call 

MISCELLANEOUS 


TG Joyslicks 

$ 45 

TG Paddles 

S 30 

ABT Keypads 

$ 99 

System Saver (Fan & 


Surge Prot.) 

S 77 

Disk Storage Pages 


(10 per Set) 

$ 6 




OMMUNI 

INC. 


<RaL 

_|tm 


1400 GRANT AVE. / NOVATO, CALIFORNIA 94947 

IMMEDIATE DELIVERY • CALL COLLECT 

415-892*7139 or 415-897-1414 
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One of the great masters? 


Although the I )afcisouth DS1HO matrix printer may not exactly rate as a work (4 art our c uslomers have a eery 
high opinion of its value. Over the past year, we have shipj red tin msanris of I )S1N( ) printers to customers throughout 
the world Many of our sales now come in the form of repeal business a strong testimonial to the acceptance of 
a product. 

The success of the DSl-80 in a vety competitive market did not 1 1 < ippen hy accident; rather throughout sensitivity 
to the needs of the industry This sensitivity we carry through rescan h and development, pr< kIiuIiou and quality con 
trol and finally to after sales support and service. 





Now Available Nationwide 
Through Participating 
COMPUTERLAND Stores 


comouter corDoration 


Circle 128 on inquiry card. 


Recently we introduced new enhancements to make the I )S I SO printer even more versatile. I >oi addressable raster 
scan graphics produces output of compu ter genera led charts, maps and graphs at a resolution of 7h x 72 dots per 
inch. Variable horizontal pitch selection allows printing at 10, 12 
or 16,5 characters per inch pfu^ douQ® Vdde printing at h 6 or 

hi turtles a lull ( K I s< reen dump a! up tn Of it H ) baud will u >ui di- I 

hiyis ig the 1 u >st sy/stei 11 We -iIm > < >ff< i In w is| >, nei ii u tut li■ ft n iv >|, i| H 

iug mini.m\4ions problems, and lm Al 1 users. IlieriitJ A’ d 'll • I I 

API. character sei option. - V ^ 

Check our list of features and we 11 tinkyt >u wilt agree that il ie DSI H() 
offers the most complete performance package in matrix printer s W i } 

DSiauPRINT! R STANDARD FI ATTJRIS OPfK )NAt FHATUJd $ W 

*Mlcriii>r,ui'.'jo[ Cnmrril *WitlcalIhbi. .pt.-.vAl ][| j4 >!»j ( h 

* 1 H 0 tT J S Pilnl S[m.V(! -1 VrftirMlIf jti Sfehi Ovpr * 

* Bill Lin H(iimL'Lm||, Sm-kinii * Aut'.i l Mu '3 .-t'.l Aik In-V..1U1: ( n.L|J II. . 

* IIKH 1 Ch.-tMai-i BuKit rF.KfhimtaHc*) *ivHt II *:>k r^nul^l I'rihl Bufh-t 

* 9 x 7 I kit ■* Auto I 111 h .11 11 IlHurn . AH ■ AM 13 ('Ln.n -u-i i *”h j i 

* I niwntk'd H 3w<« (»'i• * fs II' 1 - Kifu'i Slew 

-/WjM'.i.ibk" I 'rkml H'ncJ ■ I fi ( o|.i|i»I' iralk.'l dm I s.-tvol lrti* r rJ.i> *■ 

* *J '6 ASCII Clur-u tin Si«t * | It) 'HjIju JljrmU ornnmmidilM >u . 

* e .1 r 1111 1 1 l<■ |(i|)li> mi * i'di'rnSn.it '‘if.iMi•, Imlii. 11 ■ n 

* 132 Ctilumn F'rtnl Width ■ Audi" Afomi 

^__ 

* Non Vnlrt KcUmHon * X on. X oif 

* 1 1 - 1 ! 1 1 1| | ■ I 1 1 ‘i ■ 1 i ]| ir I Ji AM 11 yj S <• fptjr K iilqHtOi' ‘ “ fm m BM Hi 

* 1 ii 111.i.ii 1.1 ■■ * - I ii i-fm*.—. | . “ _ r ■ 'jn S 


network of sales/service distributors. 









Text continued from page 92: 
the cassette is returned to the lab, the 
field notes can be printed out on dean 
sheets of paper and electronically 
merged into the report. Electronic 
recording would be a tremendous 
labor-saver, since the present method 
of transcribing and re transcribing 
from smudged and dirty field notes is 
the source of many errors. 

Such a system now exists in 

WISTO—GRHHDMfi 

10 

1 


England, The Museum of Londons 
Department of Urban Archaeology 
has installed a PDP-11 minicomputer 
in its laboratory for artifact analysis. 
Data is recorded in the field by three 
microcomputers that move from site 
to site. Floppy disks are used to 
transport data files from the 
microcomputers to the minicomputer 
(see reference 7). 


The principal bottlenecks in archae¬ 
ology, where work slows and errors 
creep in, are retyping and reproofing. 
Every archaeological report passes 
through several review and rewrite 
processes, which in the past have 
been among the most costly aspects 
of the profession. Some offices add as 
much as 140 percent overhead, large¬ 
ly for unproductive clerical work. In 


DEMONSTRATES VERSRT ILI TV- 

20 30 40 50 60 

L_J_L_I L 


25 CARS MiiiMHIIIHIIIMHIlit 

35 trucks 


55 BUSES 


60 MOFEDS 

32 SCOOTER 


_I_I_I_i_—L 

N “ 207 


THE SAME FILE EDITED SOMEWHAT 

50 100 150 200 250 300 

I_I_I_I_1_l 

25 cars mmm 

35 TRUCKS Mmmm 


55 buses mmmmmm 

60 MOPEDS 

32 bikes wmmm 

_ _- . - _J_I_I_I_I__L 

N = 207 


Figure 3: Two graphs that Histo-Grandma produced from the same input data. This illustrates the power of Histo-Grandmas edit 
routine t which begins at line 35000 of listing 2. 
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Columbia Data Products* 
Multi-Personal Computer can 
use software and hardware origin¬ 
ally intended for the IBM^Personal 
Computer. , . white enjoying the flexi¬ 
bility and expandability of all of Columbia 
Data's computer systems. 

Available operating system software 
ncludes either single-user MS-DOS® 
;al$ocalled 18M-PODOS or86-DOS)or 
DP/M 86*; or multi-user, multi-tasking 
VIP/M86^, providing users with a host 
Dt compatible software packages for 
both personal and business applica¬ 
tions. GASIS-IS^and XENtX®ope rating 
systems will also be available soon. 

Our standard 16-bit 8088 hardware 
configuration provides 128K RAM with 
narrty. two RS-232 serial ports, Cen¬ 
tronics parallel printer port, DMA con- 
rroller, eight levels of interrupt, dual 
: loppy disk system with 1 Megabyte 
storage, Winchester disk interface r and 
sight IBM-PC compatibie expansion slots 

. and lists for only $2,995. 


Columbia Data optionally 
provides 256K RAM boards, 

8087 Arithmetic co-pro- 
cessor for high speed math 
functions, dual RS-232/ 

RS-422 boards, networking 
capability, and Winchester 
disk based system . . our 
expansion capability can easily 
accommodate just about any 
imaginable hardware configuration, 
including a 1 Megabyte RAM 8-user 
system Call us for more information 


Home OH leu: 

B99Q Route 108 
Columbia. MD 21045 
Telephone 301-992-0400 
TWX 71 Q-B 6 M &91 


Europe: 

PCX Box tllS 
4050 Maenchengfadbaefi 1 
West Germany 
Telepho n e 02161 -33159 
Telex 852452 

ISM is I he trademark of Internal tonal Business Mach! nes, CP/M and MP/M are trademarks of Digital Research. OASIS is the 


DATA PRODUCTS, INC 


trademark of Phase One. MS-DOS and XENIX are trademarks of MICROSOFT. 


Columbia Data’s New 
Multi-Personal Computer Is 
Now Ready For Business 

With IBM Personal Computer Software And 
Hardware Compatibility ... For Starters. 


COLUMBIA 


Circle 80 on Inquiry card. 






























our office, professionals draft their 
reports directly into a word pro¬ 
cessor, from field notes to finished 
copy, without any retyping. Reports 
are cleaner, better organized, and at 
least $1500 less expensive, even for 
the simplest job. The obvious profes¬ 
sional and financial advantages of 
eliminating clerical typing may, in 
fact, be the key to expanded micro¬ 
computer use m the social sciences 
and humanities. 

Social scientists have learned that 
human activity obeys certain 
statistically expressed rules, provided 
the sample is large enough to 
eliminate anomalies caused by in¬ 
dividual differences between people. 
The corollary of this statement is that 
researchers will continue to use large 
samples in order to derive general 
principles. The practical limit is about 
1500 cases, which is well within the 
abilities of a microcomputer* It 
naturally follows that social scientists 
will need many new application pro¬ 
grams tailored to their professions 
and in a language that these scholars 


can easily understand. Some of these 
needs probably will be met by such 
shortcuts as the use of Visicalc over¬ 
lays or front-end programs added to 
existing systems. In many cases, how¬ 
ever, wholly new programs must be 
written. 

Unfortunately, most sub disciplines 
in the humanities and social sciences 
are too small to support commercial 
development of the specialized, user- 
friendly microcomputer software that 
is needed immediately. Such systems 
already are available for the large 
legal, medical, and retail markets. 
The most practical way to market 
software for social scientists and 
humanists for some applications may 
be through modified off-the-shelf 
systems. We may see an "after- 
market' 1 develop for customized 
database programs already being 
sold. 

But until the microcomputer com¬ 
munity begins to communicate in 
plain English, microcomputers wilt be 
slow to arrive on the humanistic 
market.* 
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SAVE $$ DISCOUNT PRICES SAVE $$ 


f|cippkz computer 



APPLE COMPUTER 
SYSTEMS SOLD ONLY 
IN STORE. CALL FOR 
PRICES. 

RAM MEMORY 

FOR TRS-0O, APPLE II 
16K SET 4116s (200 NS) 24.95 

General Information: 

We carry a large selection of 
hardware and software by other 
companies Send for our 
catalog. 

We are an authorized repair 
center for APPLE, ATARI, 
NORTH STAR. AND EPSON. 


Jk ATARI 



5^ 


400 16K 349 00 

800 16K 699 00 

410 Recorder 89 00 

610 Disk 449.00 

822 Printer 359 00 

825 Printer 779.00 

830 Modem 159 00 

850 Interface Module 179.00 

CX853 RAM 89,00 

GX70 Light Pen 64.00 

CX30 Paddle 18 00 

CX40 Joystick 16.00 

VERBATIM DISKETTES 

Box of 10 514” 29 50 

Box of 10 0" 39 50 


NorthSId^ 



ADW2Q-64K 3150.00 
A D V-1Q-64K-H D-5 5195 00 

r* 


HRZ-2Q-64K 279500 

HRZ-1Q-64K-HD-5 4695 00 

HHZ-1Q-64K-HD-18 6295 00 

5 MB HARD DISK 2350.00 

18 MB HARD DISK 4195 00 


PRINTERS 


EPSON 

MX-70 

299 00 

MX-80 

469.00 

M X-SO F/T 

569.00 

GRAFTRAX 

90.00 

INTERFACE (APPLE) 

75.00 

CABLE (APPLE) 

22.50 

IDS 

5 GOG 

1450.00 

PRISM 

1795.00 

NEC 

3510 35CPS 

1995 00 

7710 55CPA 

2650 00 

802 3 A 

599 00 

OKIDATA 

MlCflOLINE 80 

389.00 

MICROLINE 82A 

549.00 

MIGROLINE S3A 

849,00 

MICROLINE 84 

1245.00 

C.I.TO.H. 

STARWRITER 25CPS 

1595.00 

STAR WRITER 45CPS 

2195 00 

FORMS TRACTOR 

275.00 


PRICES SUBJECT TO CHANGE WITHOUT NOTICE. MARYLAND RESIDENTS ADD 5 % SALES TAX 


FREDERICK TO ORDER CALL: 

COMPUTER < 301 ) 694 - 8884 

PRODUCTS, INC. 5726 INDUSTRY LANE 


Store Hours: 

MON. THRU THUHS, 9:30 AM-9:00 PM 
FPL AND SAT. 9:30 AM-5:00 PM 

FREDERICK, MD. 21701 

J 
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Aladdin's slave was pretty good ... but ours is even better. 



At MBI, we think a slave shouldn’t have to rely on the system 
master. That's why we created The Perfect Slave — the first 
intelligent slave board containing everything you need to run 
software, even an "operating system." No bootstrapping or 
additional boards are required, which means you save time 
and money. 


MBI Introduces 


Tbe PERFECT 
SLAVE 


APM™ Multibus* and CP/M 1 ^ compatible 



• Z-80A' 

• 4 MHz 

• 256K RAM (dual port) 

• 4 Serial I/O ports {to 3B.4K BAUD) 

• 2 Parallel Ports (configurable) 

• 4 28-Pin ROM Sockets (1K-32K) 

• 4 Clocks (programmable) 

• Bank Select 

• Byte or Word Accessible 

• Operating System 


The Perfect Slave allows you to . . . perform background 
processing . . . overlap I/O functions . . . double buffer I/O 
. . . and expand memory while adding full I/O and processor. 
A special feature of The Perfect Slave, dual ported memory, 
enables you to perform high speed data manipulations for 8 
or 16 Masters. 


Special Evaluation Price: $1295 

Offer expires August 31. f 982 Limit 2 boards per customer 


Trademark of MLBJ., Inc. 

'Multibus Is s registered trademark of Intel, Inc. 
JCP/M is a registered trademark of Digital Research 
*Z-aOA is a registeroa -radbmarkof Zilog, Inc. 
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Uruetouched photos —identical condition 
Screens not actual size 


Which would you 


Our competitor on the right claims high resolution 
But what about that glare?The washed-out background 7 
And the black and white screen 7 It's enough to give 
you a headache. 

The TeleVideo terminal on the other hand, with its finer 
character dot matrix, sharper background contrast, and 
a black-on-green non-glare Panasonic screen, is much 
easier on the eyes. 

Obviously. 

Every TeleVideo terminal has just four basic modules. 
Each module is the best that can be made. 

Every screen, keyboard switch, power supply and 
video module on every TeleVideo terminal is identical. For 
the same high reliability And same ease of service. 


None of our competitors can say that. 


If you order200 terminals today, we can ship them 
tomorrow. If you order500, we 
can still ship them tomorrow. 

And if you order 1,000, well, 
maybe you'll have to wait a day 
or two. 



The 910 
PLUS 


We put our terminals 
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155°F and shocks that simulate being tossed in the 
back of a truck. And before any terminal reaches you, 
every major component goes through a five day series 
of thermal and power-on cycling tests. 

The result? 

The highest reliability rate in 
our industry 


TeleVideo sells 50% 
more terminals a 
month than our 
nearest competitor. 

Three years ago, TeleVideo shipped its 
first terminal. Today, we're the number one 
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independent terminal supplier. 

One reason is because our 
advantages are clearly visible. 

8 hours a day. 

For more information call, toll-free, 800-538-8725. 
(In California, call 408-745-7760.) Or call your nearest 

TeleVideo sales office. 
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Microcomputers 
in the Study of Politics 

Predicting Wars with the 
Richardson Arms-Race Model 


A Pascal program gives insight into arms races and 
other two-party conflicts. 

Philip A. Schrodt 

Associate Professor of Political Science 
Northwestern University 
Evanston, IL 60201 


Mention the words 'computer" and 
"war" and the image comes to mind 
of either massive Pentagon electronic 
brains monitoring the global military 
situation or civilization reduced to 
radioactive dust through some minor 
computer glitch. ("Drat!" says the 
programmer, mushroom clouds bil¬ 
lowing on the horizon. "It was only a 
little bug, . . /') While the big 
machines may tend to these matters, 
political scientists are extensively 
using microcomputers for the study, 
prediction, and, perhaps, eventual 
prevention of war. 

Computers have long been associ¬ 
ated with the biological and physical 
sciences, but they are also beginning 
to find uses in the social sciences. 
Many political science departments 
are acquiring microcomputers or 
minicomputers to supplement ex¬ 
isting remote terminals, and students 
taking political science are as likely to 
use the computer as their peers in 
physics or engineering. The Political 
Science Department at Northwestern 
University has spent more than 
$30,000 to equip a computer lab¬ 
oratory with terminals and micro¬ 
computers. At the University of 


Iowa, the Political Science Depart¬ 
ment decided to forgo an additional 
typist and purchased dozens of Com¬ 
modore microcomputers for word 
processing, statistical work, and 
simulation. 

Traditionally, the primary use of 
computers in political science has 
been for statistical analysis. Com¬ 
puters are now being applied more 
and more to the study of formal 
models of political systems. Some of 
these models are large-scale simula¬ 
tions with memory requirements ex¬ 
ceeding the microcomputer's capabili¬ 
ty, but many are small enough to be 
programmed into a machine with 
only 64K bytes of RAM (random-ac¬ 
cess read/write memory). This article 
presents the Richardson arms-race 
model, including a Pascal program 
for its implementation. 

The Richardson Arms-Race Model 

In 1918, British meteorologist 
Lewis F. Richardson returned from 
ambulance service in World War I 
shocked by the violence and destruc¬ 
tion he had seen, A skilled 
mathematician who would soon 
achieve recognition for his pioneering 


work in numerical weather fore¬ 
casting, Richardson was determined 
to apply his mathematical skills and 
modern scientific techniques to the 
understanding of war. 

Since an arms race had preceded 
World War I, Richardson turned his 
attention to this phenomenon. From 
his work in physics, he was well ac¬ 
quainted with differential equations, 
which are used to model dynamic 
processes. Arms races, he reasoned, 
are also a dynamic process and could 
be approximated with a mathematical 
model. 

After experimenting with dozens of 
detailed mathematical formulations, 
Richardson finally settled on a 
relatively simple model involving 
only three factors. First, nation X 
feels threatened by the arms of its op¬ 
ponent, nation Y, The more arms Y 
has, the more arms X will want to ac¬ 
quire. At the same time, however, na¬ 
tion X must meet basic social needs 
and can't devote its entire economy to 
producing weapons. Hence, the more 
arms X has, the fewer additional arms 
it will be able to acquire. Finally, 
Richardson reasoned, past grievances 
also affect the overall arms levels 
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over 

IBM and Apple 
is easy to see. 

The North Star ADVANTAGE desktop computer has 
higher precision graphics, better software, and greater 
disk capacity than the IBM Personal Computer or the 
Apple III. Plus, nationwide on-site service and free 
business graphics software. See it for yourself. Then 
check the price. You’ll see how easy it is to own the 
North Star ADVANTAGE. For the name of the North Star 
dealer nearest you, call today. 

CALLTOLL FREE 
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and are unaffected by the current 
levels. The same logic that applies to 
nation X also applies to Y, which has 
a similar equation. Mathematically, 
this reduces to: 

X(f + 1) - kY(t) - aX(f) + g 
YU + 1) - mX(f) - bY(f) + h 

The constants k, m, a, and b are all 
positive; g and h are either positive or 
negative depending on whether the 
two nations are basically hostile or 
basically friendly toward each other. 
The terms X{f) and Y(f) are the values 
of the arms levels at time t ; X(t + 1) 
and Y(f + 1) are those values for 
time f + 1. 1 have presented the 
model as a pair of finite difference 
equations, rather than using Richard¬ 
son's original differential equations, 
because that is the form used in most 
research and the form most easy to 
compute. 

The beauty of the Richardson 
model is that it is self-contained: if 
you know the values of the coeffi¬ 
cients, and the values of the arms 
levels X and Y for one year, you can 
predict the arms levels for all future 
years. This gives the model the poten¬ 
tial, in theory, of predicting the 
future, Richardson hoped that if 
politicians could predict wars, they 
could learn to avoid them. 

Richardsons strikingly original 
work was ignored for decades. He 
continued his efforts in the field of 
mathematical international relations 
throughout his career and into his 
retirement, but achieved no recogni¬ 
tion for it in scholarly or political 
circles, Richardson died in 1953, 
famed for his work in mathematical 
meteorology, but unknown in the 
field of political science. 

Reviving Richardson 

In the late 1950s, a group of 
mathematical social scientists at the 
universities of Chicago and Michi¬ 
gan—Anatol Rapoport, Quincy 
Wright, Nicolas Rashevsky, Kenneth 
Boulding, Frederick Mosteller, and 
others—rediscovered Richardson's 
work and began to publicize It, 
Rapoport's new Journal of Conflict 
Resolution devoted an entire issue to 
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Amdek’s X/ideo-300 green phosphor monitor 
is the easy-reading choice for almost any 
system — including IBM and Apple. 


Everything about our 19" Video-300 
monitor was designed to be easy. Easy 
to read. Easy to use. And easy to match 
up with practically any computer or 
word processing system, including the 
popular Apple and IBM personal com¬ 
puters. So its easy to see why you 
should choose Video-300 for your text 
display needs. 

Amdek’s Video-300 monitor 
features: 

• Non-glare screen to eliminate dis¬ 
tracting reflections 

•P-31 green phosphor display for 
no-strain viewing 

• 80 x 24 character display 


• 18MHz bandwidth 900 lines [center) 
resolution 

• Built-in carrying handle for porta¬ 
bility 

• Light-weight, industrial-grade cabine¬ 
try [only 17 lbs.) 

• UL, FCC approved 

• Full one-year warranty covering 
parts and labor 

So ask your dealer about Video-300 
— part of Amdek’s complete line of 
color, green phosphor and black and 
white monitors. Then match Video- 
300’s performance and price against 
any other display monitor. For quality 
and value, you'll choose Amdek. 



Amdek Corporation, 2420 E. Oakton St., Suita E, Arlington Heights, IL €0005. (312] 364-1180 * TLX: 25-4786 
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Figure 1: A plot of the total defense expenditures of NATO and the Warsaw Treaty 
Organization. The y axis shows expenditures in constant dollars adjusted for inflation; 
the x axis shows the passage of years. The plot, for the years 1955-1978 , shows a stable 
arms race. 



Figure 2: A plot of the observed and predicted arms expenditures of Iran, engaged in an 
unstable arms race with Iraq. The data t for the years 1954-1975 , shows how closely ac¬ 
tual expenditures approached those predicted by the Richardson model. 


Richardson. Publication of Richard¬ 
son's two microfilmed manuscripts, 
Statistics of Deadly Quarrels and 
Arms and Insecurity , was arranged, 
and his work became a keystone in 
the new field of mathematical inter¬ 
national relations. By the 1970s, the 
model had been tested on dozens of 
different arms races in hundreds of 
variations. 

And the Richardson model 
worked. Not perfectly, by any 
means. God gave the easy problems 
to the physicists, as Charles Lave and 


James March point out; political 
scientists have to deal with the 
messiness of human behavior. But the 
model works well for short-term 
predictions and, more important, no 
other self-contained model works bet¬ 
ter. From the European confrontation 
between NATO and the Warsaw 
Pact, to the massive arms races of the 
countries in the Middle East, to the 
tragic 30-year war in Southeast Asia, 
the Richardson arms-race model cap¬ 
tures the basic characteristics of the 
arms race. And over the years, 


another feature of the model came to 
light. 

Arms-Race Stability and War 

An important characteristic of the 
Richardson model is stability. Experi¬ 
menting with the model, you will find 
that it usually produces one of two 
forms. These are illustrated in figures 
1 and 2. Figure 1 gives the total 
defense expenditures of NATO and 
the Warsaw Pact, It is a stable arms 
race—arms levels converge on two 
values, an equilibrium, and stay 
there. If the arms levels are moved 
from the equilibrium, as they were 
during the Vietnam War period for 
NATO, they will return to it after the 
disturbance is removed. 

Figure 2 illustrates the observed 
and predicted values of one nation in 
an unstable arms race—Iran, which 
reacts unstably to Iraq. In an unstable 
race, once arms levels start increas¬ 
ing, they continue increasing in¬ 
definitely. In the model, they go to in¬ 
finity—or to the point at which the 
computer crashes with an overflow 
error. In the real world, war would 
usually intervene first. 

War was Richardson's interest in 
the beginning. The arms-race model 
has proven to be a good predictor of 
war since almost all modern wars are 
preceded by unstable arms races. 
Richardson postulated this in his 
original work, and it has been veri¬ 
fied in more systematic studies. 

In the late 1970s, Michael Wallace 
of the University of British Columbia 
found that arms-race instability cor¬ 
related strongly with war. Using a 
somewhat more complicated defini¬ 
tion of an arms race than Richardson, 
but one based on Richardson s 
models, Wallace found that in 28 
serious international disputes involv¬ 
ing an arms race during the 1816-1965 
period, 23 resulted in war. In 71 dis¬ 
putes where no arms race was in¬ 
volved, only 3 resulted in war. 

Iran and Iraq: 

A Prediction Comes True 

Another example will further il¬ 
lustrate this point. In 1976, W. Ladd 
Hollist, then at Northwestern Univer¬ 
sity, studied four arms races using the 
Richardson model and defense expen- 
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diture data from the Stockholm Inter¬ 
national Peace Research Institute 
Yearbooks , a standard source for 
such figures. The arms races involved 
the United States and Russia, India 
and Pakistan, Iran and Iraq, and 
Israel and Egypt, covering the period 
1948-1973. Of the four cases, all but 
the United States/Russia race were 
unstable. That presented something 
of a problem. India/Pakistan and 
Israel/Egypt were unstable, and had 
resulted in war, as Richardson pre¬ 
dicted. United States/Russia was 
stable, and had not resulted in war, 
also as predicted. The Iran/Iraq arms 
race was unstable and should have 
resulted in war, but did not—until 
1980. Four years after Hollists arti¬ 
cle, the long-simmering dispute be¬ 
tween Iran and Iraq finally erupted 
into war. The Iran/Iraq arms race 
had been stable until the late 1960s, 
only becoming unstable in the 1970s, 
further narrowing the prediction of 
when war might occur. 

In short, the Richardson model, 


forgotten for decades, has become 
one of the most widely studied 
models in political science. Its short¬ 
term accuracy is relatively 
high—figure 2 provides one demon¬ 
stration of this in a relatively difficult 
arms race, achieving an accuracy of 
roughly plus or minus 15 percent. 
The predictions for the stable 
NATO/Wars aw Pact race are even 
better—plus or minus 3 percent. 

The Richardson model is not, of 
course, a flawless crystal ball for pre¬ 
dicting international conflict. Several 
limitations must be kept in mind 
when using the model. For starters, 
the coefficients of the model may 
change as governments and political 
climates change. Therefore, the 
model is only accurate for a few 
years. Unstable arms races can often 
be detected only a couple of years 
before a war breaks out, by which 
time it is normally too late to do any¬ 
thing about them. While arms races 
increase the likelihood that a serious 
international dispute will escalate to 


war, predicting when those disputes 
will occur is a more difficult problem. 
Finally, in Richardson's scheme, the 
threat and economic burden coeffi¬ 
cients should be positive. In practice, 
however, they often are not, and may 
take on ridiculous values. This is due 
in part to a statistical problem called 
mul ticollinearity, wherein it is very 
difficult to sort out the effects of data 
points that are moving in similar 
directions. In such situations, the 
predictions of the model are accurate, 
but interpreting the parameters is dif¬ 
ficult. 

Other Applications 

The Richardson arms-race model 
was developed for a very specific in¬ 
ternational problem that most people 
are unlikely to encounter unless they 
do political risk analysis. The 
"Richardson process," however, may 
be applied more generally. In many 
social, political, and economic situa¬ 
tions, two opposing parties are driven 
to increase some behavior by mutual 
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threat, but are constrained from fur¬ 
ther increases by economic factors or 
other consequences. Some examples 
of this, ranging from the trivial to the 
potentially useful, follow: 

• Two tennis players are competing 
fiercely to become the champion of 
the Swinging Singles Apartment 
Complex. Each realizes that addition¬ 
al practice time will improve his 
game. The more one practices, the 
more the other will practice. But the 
practice time of each is constrained 
by the fact that practicing tennis 
detracts from the remainder of his 
social life, which the status as tennis 
champion was supposed to improve, 

• Two gas stations are engaged in a 
price war. The prices are going down, 
rather than up, but the pattern is the 
same. Each station feels compelled to 
decrease prices to match the price 
decreases of its competitor, but is 
constrained by the necessity of main¬ 
taining a profit margin. 

•Two Silicon Valley firms are at¬ 
tempting to hire each other's pro- 
grammers by offering higher salaries 
and benefits. As each raises salaries, 
the other must match the raise or lose 
valuable employees. Both, however, 
are constrained by the need to main¬ 
tain some level of profits and invest¬ 
ment, Much as we programmers 
would like this race to be unstable, it 
will either level out at an equilibrium 
or the two firms will go bankrupt, 

• The Democratic and Republican 
parties compete every four years in 
the presidential campaign. William 
Linehan, a political scientist at the 
State University of New York at 
Stony Brook, has pointed out that 
until campaign expenditure controls 
were passed, each successive election 
saw higher levels of spending by each 
side, based in part on projections 
based on previous spending by the 
other party, and constrained by the 
difficulties in raising money. This 
pattern should follow a Richardson 
model. 

• Two firms are trying to acquire a 
company by bidding competitively 
for its stock. Each bid by one firm 
must be met by the other, but both 
are constrained by the total amount 
available for acquisition. More gen- 
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SPI ANNOUNCES 

THE GOOD SOFTWARE BUG'. SPIDER" 


Not all software bugs are bad. 

In fact, there’s one that can actually 
make your system a lot more capable, 
while saving you plenty of time and work 
in the process. 

Spider, from SPI. 

Its body is the powerful, SPI Data 
Base Management System, Ix>giQuest. 

Its extremities are individual, 
specialized SPI programs in Pascal. 

And its legs are communication links 
that make the programs totally inter¬ 
active with the DBMS and each other. 


That way, you only have to enter 
information once in order for it to be 
utilized by several different programs. 
Operator intervention is greatly reduced, 
What’s more, LogiQuest has both 
single and multi-user capabilities. 

And since it’s a true, relational 
database, non-programmers can generate 
useful reports and documents with rela¬ 
tive ease. Also, modifying or developing 



PRODUCTS INI 
MARKETING 


your own applications programs is 
significantly easier and faster. 

Professional quality Pascal programs 
from SPI for use with the LogiQuest 
DBMS include General Ledger, Accounts 
Receivable, Accounts Payable, Inventory 
Control, Order Entry, Asset (featuring 
all of the above programs), ProCalc, 
LogiCalc, Medical Billing, and Clothing 
Store Management. 

For complete details, bug us today. 
10343 Roselle Street, Suite A, San Diego, 
CA 92121,714/450-1526. 


Now operating on ihese Systems and Hardware; UCSD-p* UNIX, CP/MJBM, DEC, TRS-80II, Apple U & ID. Commodore. NEC, Corv us. Philips, Altos and many more. 

Circle 359 on inquiry card. 







Figure 3; A plot of the arms levels in a hypothetical arms race in which the Richardson 
model predicts cyclical behavior. 


erally, most competitive bidding situ¬ 
ations are candidates for following a 
Richardson model in the short run. 

These examples should suffice to 
make the point* The Richardson 


model will not fit perfectly—in some 
instances it may not fit at all—but in 
some situations it may provide in¬ 
sight into the underlying process* Fur¬ 
thermore, the issue of stability could 
prove important—it could, for exam¬ 


ple, predict whether bidding on a 
stock price will continue to very high 
levels, or whether it will level out at 
an equilibrium, and give the value of 
that equilibrium. In some situations, 
the Richardson model generates 
cyclical behavior, as illustrated in 
figure 3, It has been suggested that 
Richardson-like processes may ac¬ 
count for some of the apparently 
cyclical behavior observed in political 
and economic processes. 

The Richardson model has not 
been extensively explored in these 
other applications—I present them 
only as cases in which the model 
might apply. But just as the obscure 
work of a quiet British meteorologist 
in 1918 can be used to predict the 
wars of our time, so might that same 
model have applications outside the 
Held of international relations. 

The RICHDEMO Program 

RICHDEMO is a Pascal program 
for demonstrating the characteristics 
of the Richardson model* Listing 1 
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TRS SOII-Iin 


S-5Q S-100 


(312) %1 Am 


let ex-7 24389 


Telespan SKO 


Attention: Traxx 


iuxx 

computer corporation 


Contact your nearest authorized 
Trajfx' dealer: 

Central Kansas Computers 

Herrington, KS (913)258-2575 

CM0 Performance 

Windsor. CT . . (203) 888-3862 

Connection 80 

Vancouver, WA . (206) 573-0319 

Cottage Software 

Wfchita, KA.(316) 583-4811 

Dataflow Systems 

Indianapolis, IN . (317) 888-3640 

Everett Computer Center 

Everett, WA (Z06) 259-0024 

H ft S Microsystems 

Burnaby. BC Canada (604) 430-4145 

Insync Systems Gorp. 

Alvin, TX ... (713) 331-2024 

Meta Technologies 

Euclid. Ohio. 1-800-321-3552 

Mltronii Computer Cora. 

Richmond. ME . . (207) 737-4447 

Web Products. Inc. Software Dlv. 

Carol Stream, IL . .(312)653-5229 


Dealer Inquiries 1 
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PROVIDE 

THE 

CONNECTION 


And your Commodore 
PET/CBM, HP’85, or 
Osborne-1 does the 
rest—with our serial 
interfaces, of course. Since 
1978 we've led the way, 
connecting RS-232 devices 
to IEEE-488 computers. 




With our products, you can 
interface your computer to 
printers, modems, CRT 
terminals, plotters—even 
other computers. Wnte us 
today tor details on TNWs 
output-only Model 1000, 
our input/output Mode! 
2000, and our 2-channel 
TNW-232D. 

Auto-answer/auto-dial 103 
Modem and data 
communications software 
for the PET/CBM also 
available. 


Units complete 
with cabinet, 
documentation, 
one-year warranty. 


C 


\ 



Details from 
George Masters: 

#TNW 


Dept. B, 3444 Hancock St., 
San Diego, CA 92110 
(714) 296-2115 
TWX 910-335-1194 
VISA i MasterCard 
Deafer Inquiries Welcome, 


_ 
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presents RICHDEMO in its entirety. 
Written and tested on an Apple II, 
RICHDEMO should work with little 
or no modification on any UCSD 
Pascal system. It is designed for either 
classroom demonstrations or experi¬ 
mentation with the properties of the 
model. The program contains three 
modules, which are called by typing 
the first letter of the module s name. 

ESTIMATE 

The ESTIMATE module estimates 
the parameters of the model from a 
set of data. You can enter data from a 
text file or from the keyboard. 


Creating the text files (via the Pascal 
Editor) is advisable for anything but 
the most cursory use of the program. 

You enter data in this order: the 
two nations names, the number of 
data points, and the data points 
themselves. Enter two values—the 
arms levels of nations X and Y—for 
each year, separating the values with 
a blank. Due to memory constraints, 
you can enter a maximum of 50 
points, though you may be able to en¬ 
large this slightly. The program pro¬ 
vides prompts for keyboard entry. 

The data is entered from the file in 
the same order as from the keyboard, 
Text continued on page 128 


Listing h RICHDEMO , a Pascal program that demonstrates the Richardson arms-race 
model The E)STIMATE module takes a set of data and estimates the parameters of the 
model The QHANGE PARAMETERS module lets the user experiment with the 
models behavior. The P)LOT module draws plots like those in figures 1 , 2, and 3. 


PROGRAM RICHDEMO; 

<< PROGRAM FOR ESTIMATING AND DEMONSTRATING 
THE RICHARDSON ARMS RACE MODEL 

PHILIP A. SCHROD1 t NORTHWESTERN UN I VERSI TV 
MARCH, IRB2 

*) 

<i*S+ (t PUT COMPILER INTO SWAPPING MODE *> 

USE S T URT LEGRAPHICS t TRANSCE ND; 

CONST MAXNY=5Q; (* SI IE OF DATAVECT S — CONSTRAINED B¥ MEMAVAIL* * - *J 

TYPE DATAVECT-ARRAYCO.* MAXNYI Of REAL? 

MATR1X-ARRAYL1 . _ 2„ I. _2J UF RfcAl ; 

V£CT2=ARRAYIJ, ,21 OF REAl ; 

VAR VMIN,HMIN,HHI,HLG,VH1,VLU t HDIM*VDIM,NY t FA,KB F KC:INTEGER; 

SCO, VO * Rfc , RM, RA t REf # RG j RH : REAL; 

MAXVAL t PR r ABER.VSCL,HSCL,RR,G 3 RE AL ; 

SE,DET r XN,VS,VSA:REAL; 

VS1,YS2,YP1,YP2,Y l ,V2 t X1 T X 2:DATAVECT; 

YV,XS,B,SB;VECT2; 

NATNAM;ARRAYC1..21 OF STRING; 

INFiTEXT; 

S:STRING; 

CH;CHAR; 

XM:MATRIX; 

AUTOSCALE:BOOLEAN; 

PROCEDURE ESTIMATE;FORWARD; 

PROCEDURE CLEARSCREEN;tt BLANKS OUT SCREEN *) 

BEGIN WRITE fCHR< 12M ; END; 

it ******** PROCEDURES FOR E)STIMATE ******** *> 

FUNCTION COVARIXA,XI f X2,Ns REAL*;REAL; 
t* COMPUTES VARIANCE OR COVARIANCE *> 

BEGIN COVAR:-< XA - IX1*X2/NI)/N| END; 

PROCEDURE SDLVLZtVAR R:VECT2;XMiMATRI X; Y iVECT2); 
t* SOLVES SET OP TWO LINEAR EQUATIONS *) 

VAR DET:REAL; 

BEGIN DET:=XMt1 ( 1J*KMC2,2] - C XME1,2 3 *XMC 2,ill; 

IF DETC >0.0 THEN BEGIN 

RC13:^IYC1l*XMC2p23 - <XMC2,13*YC2IM/DET; 

RC23:^ <(YC231XMI1,13* - <XME 1 1 23*YI13 I)/DET; END 
ELSE BEGIN 

RC13:=0,0; RCZIx^O.O; 

WRITELNI r ZERO DETERMINANT IN SOLVL2; R SET TO IER0 *);END; 

END; 

PROCEDURE COMPVAR; 

I* COMPUTE COVARIANCES *> 

BEGIN YSAi=COVAR(VGA,Y5*VS,XN) ? 

YV ti3 i d COVAR(YVC 13pYS,XSC13,XNJ; 

YVC23s“COVAR(WC23, YS t XSC23, xni ; Listing 1 continued on page 122 
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ALL MATTER IS MODULAR. 
YOUR PRINTER SHOULD BE, TOO 



Introducing the Prism Printer ™' from 
Integral Data Systems, the first truly 
modular, field-upgradeable dot matrix 
printer. Now your printer can be as 
flexible as the rest of your system. 

Start with the basic printer which 
features text-quality printing; then 
add the performance options you 
heed — when you need them. Add the 
automatic cut sheet feeder for word 
processing* Install the Sprint Mode ™ 
for high-speed data output. For com¬ 
municating information and ideas 
fasten, nothing is more effective than 
the RofcPlot™ graphic option and Prism 
Color™ option — this gives you high- 
quality, multi-color output in text, 
graphs and charts And that's just the 
beginning. More Prim option modules 
will be available aoiflBr 
If you're an APPLE 1 IBM rM or other 
professional microcomputer user. 

Prism Printer is the key to your 
system solution. At last, the chemistry 
is right between you and your printer. 
You’ll never pay too much or get too 
little again. The Prism Printer from 
Integral Data Systems. 

For the name of your nearest Integral 
Data Systems Dealer, call toll free (800) 
258-1386, In New Hampshire, Alaska 
and Hawaii, call (603) 673-9100. 


Integral Data Systems, Inc 


Milford, NH 03055 


telex 953032 


APPLE is a registered trademark of Apple Corporation 

IBM is a registered trademark of International Business Machines Coloration, 
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Compliment 

your 

Apple III* 
or IBM... 



simply 



# 13" RGB Color. 

# 16 Colors on your 
Apple III ®or IBM. 

# Up to 80 Characters per line. 

# 360 Dots per color, 
{horizontal resolution) 

# Available for immediate 
shipment. 

Other models available: 

12" Green Phosphor for IBM 
(1200 lines resolution) $199.00 

12" Green Phosphor 

(1200 lines resolution) $179.00 

12" Black s White 

(15 Mhz)_$139.00 

Toll Free 1^800-258-6370 

A MOHlTQRSBY 

t \ 0ECO 

® Apple fit is a registered 

trademark of Apple Computer 



18 Bridge Street, Salem, NH 03079 
Tel. (603) 893-2047 
TWX: 710-366-0502 


Listing I continued; 

XMCl, 1 l:=COVAR(XM£ 1 , 11, XSC13,X5C11, XN) ; 

XMC2,23 :=CDVAR(XMC2,2J,XSC23,XSE23,XN); 

XMC1» 21 s =CGVAR (XMC 1 ,23 , XSC 11 f XSC21, XN) i 
XMC2,13s=XH C1,21; END; 

PROCEDURE LINREGRESS( Y ( X 1, X 2: DATAVECT >; 

<* LEAST-SQUARES PIT OF Y WITH XI,X2 *) 

BEGIN XN;-NY;YS:“O.Qj YSA:=0,O; 

(t DO ASSORTED SUMS OF SQUARES *> 

FOR KAi=l TO 2 DO BEGIN XSCKA3i=0.O;VVCKA1:=C,O; 

FOR KB:=1 TO 2 DO XMCKA,KBl:=*Q.O;END; 

FOR KC:~1 TO NY DO BEGIN ft MAIN SUMMING LOOP t) 

VS:=YS+YCKC1;VSA:=Y5A+SGRtYCKC3); 

XSC11:”XSt13+X1CKC3;XSC23 s*XSC23+X2£KC3; 

XMC1111:=XMC1,13+ SQR fXICKC1); 

XMC2,21;=XMC2,Z3+ SQR(X2CKC1>; 

XMC1,23:—XMC1 1 23 + X1CKC3>X2CKC3; 

YVC11:=YVC13+YCKC3*X1CKC3; 

YVC23:=YVI23+YCKCT *X2tKCl; END; 
ft SOLVE FOR COEFFICIENTS *) 

CONPVAR; 

SOLVLZ(B,XM, YV) ; 

Gi=(YS - BC13iXSI13 - BC23tXSC23 } /XN; 
tt COMPUTE R-SOUARE, AVE X ERROR, STANDARD ERRORS *) 

SE:=O.C;ABER:=O.Oj 

FOR KCs =1 TO NY DC BEGIN 

PR;=YEKC3—BC13tXlEKC3 - BC238X2CKC3 - G; 

IF YCKC300,0 THEN ABER:-ABER+ABS fPR/YLKC3 ) ; 

SE:=SE + SQR (PR) ;END; 

ABER:=ABER/X N; RRi^l.O- (SE/fXNtYSA)>; 

DET;=XNt(XMtl,114XMC2,23) - <XMC1,238XMC2,13) ; 

SB C 11;=SQRT((SE/fXN-2- 0) ) * XM C 2, 23/DET 3 s 
SBC 21;-SORTf(SE/f X N-2.O))tXMC1,11/DETi; 

END; 

PROCEDURE PREDICT!VAR VPsDATAVECT;X1,X2:DATAVECT;B1 s B2,A:REAL) ; 

(* PREDICTS YP FROM XltBI + X2tB2 + A I) 

BEGIN YPC 03:-X2C13; 

FOR KAs-1 TO NY DO YPCKA3:=BI*X1CKAl + B2*X2CKA3 + A; END; 

PROCEDURE CHECKNY; 

<t CHECKS BOUNDS ON NY — USED IN READDATA «) 

BEGIN IF NY>MAXNY THEN BEGIN 

WRITELN( T Pragram can mJ y handle ',MAXNY f ' 1 points Mf 
NY:=MAXNY;END; 

IF NY<=0 THEN BEGIN WR [ TELN < * Npgdtive^O — try again.-, <RETURN>* ) ; 
READLN (S);EXIT(ESTIMATE);END; 

END; 

PROCEDURE READDATA; 
tt READS IN DATA VECTORS *J 
BEGIN CLEARSCREEN; 

WRITETRead data I ram a 1 1 1 e' 1 -- ’);READfCH|;WRITELN: 

IF f CH - ' Y' ) OR f CM^’y") THEN BEGIN 

WRITErtnt^r -IFXT hie name- ) ; READLN (S) ; S: =CONCA T (5, % TEXT * ) ; 

RESET (tNF ,S) ; 

READL N ([ NT , NA l N AM I l 1 J ; READLN LI NF , NAT NAM 12 3); 

READLN( lNf,NY) ;CHfc L> NY; 

LOR KA:-1 TU NV UQ Rfc At)LN< ILNF , G, X l CKA] , X2CKA3 ) ; END 
ELSE BEGIN 

FOk KA ;=\ TD 2 DU BEGIN 

WRlTEt'Entpr name of nation '^KA, * —> ’); 

READL N (NA 1 NAM E i .A ] ) ; END ; 

WRITE {* Enter rtumh^r n+ data points—> p ); READLN (NY i ; 

CHECKNY; 

WRITELN('Enter tuo valuer for oaqh year, separated by a blank'); 

FOR KA:=1 TO NY DO BEGIN 

WRITE r Data for year —>*); READLN (X 1 CKAl , X2CKA3 ); END; 

END; 

<* HUV£ DAfA 1NTU VJ,Y2 <> 

FOR KA:^i TO NY-1 DO BEGIN 

Y1CKAl:-XIIKA+11; Y2CKA3:=X2tKA+l3;END; 

NY:=NY-I; XO:=XU 13; YO: —X2C 1 3; XI I01:=X0; X2C03:=Y0; 

Y1CO 3 5=XO;Y2C03:-YO; 

END; 

PROCEDURE WRITEIGEN; 

(* COMPUTES AND WRITES EIGENVALUES *) 

VAR R,DISC,EA,EBj REAL;ST ABL:BOOLEAN; 

BEGIN GDTOXYfO,17); 

DISCs*(SQR(RA-RB) + 4.D*RM*RK)/4.O; R:=(RA+RB)/i-2.O); 

IF DISC<0-0 THEN 

BEGIN DISCs=SQRTf-DISC); 

WR [TELN ^EIGENVALUES COMPLEX s REAL PART= A ,Rt Bs4); 

WRITELN t’ COMPLEX PART= P ,DISC:Bs4 )| 

WRITELN t * MODEL IS OSCILLATING’); 

END 

ELSE BEGIN DISCs=SQRT(DISC);EA:=R+DISC;EB:=R-DISC 3 
STABLs=f(ABS(EA)<1.0) AND fAB5(EB)<1.0)); 

WRITELNf'EIGENVALUES : *,EA;10;5,* J ) ; 

WRITELN(* ',£6:10:5, T '); 

Listing 1 continued on page 124 
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CASH FLOW 
PROBLEMS? 


A 

VjJp 

yf 


Mr 


irs NICE TO KNOW SOMEONE 
WHO HAS THE SOLUTION. 


MicroAge is your Solution 
Store . . that means at 
MicroAge Computer Stores 
we have a wide selection 
of time-saving computer¬ 
ized business systems 
designed specifically to 
solve the daily cash flow 
problems every business¬ 
man faces. 

MicroAge has computer¬ 
ized business systems that 
quickly and affordably allow you to regain con¬ 
trol of your critical accounts receivable... at last 
making it possible for you to carry out effective 
collection procedures on a consistent basis. 
MicroAge has accounts receivable program 
packages to automatically display and update 
account information; prepare trial balance 
including a balance-due and delinquency aging 


report, and take care of dozens of other tasks 
that eat into your time and profit! 

Computerized business systems from the Micro¬ 
Age Computer Store are available in the $5,000 
to $15,000 range, to suit the individual budget of 
your small business or professional practice. 
MicroAge backs up every system with personal¬ 
ized service, warranty service and repair, instal¬ 
lation, systems consulting, even customer train¬ 
ing. Visit the MicroAge Computer Store in your 
area soon with your business problems, and let 
us help you with the solution. 


'OfMPUTGf STOi’< 

‘ The Solution Store” sv 


VISIT THE STORE IN YOUR AREA: 


Ortand Park, Illinois 
(312) 349-8080 


M i iwau kee. Wisconsin 
(414) 257-1100 


Mountain View, Californio 
(415) 964.7063 


Scottsdale, Arizona 
(602) 941-8794 


Anchorage, Alaska 
(907) 279-8688 


Son Diego, California 
(714) 278-0628 


Richardson, Texas 
(214) 284-5955 


Minneapolis. Minnesota 
(612) 388-1777 


Omaha, Nebraska 
(402) 889-7441 


Phoenix, Arizona 
(602) 265-0065 


Columbus, Ohio 
(614) 868-1550 


Allentown, Pennsylvania 
(215) 484-4801 


El Paso, Texas 
(915) 591 8849 


Aurora, Colorado 
(808) 696-6950 


Tucson, Arizona 
(602) 790-8959 


Rochester, New York 
(716) 244.9000 


Albuquerque, New Mexico 
(505) 888-0955 


Hursl, Texas 
(817) 284.8413 


Pleasanl Hill, California 
(415) 6801489 


So lino Kansas 
(913) 823-7596 


Indianapolis, Indiana 
(317) 849-5161 


Houston, Texas 
(713) 4407547 


Portland., Oregon 
(503) 256-4713 


W. Palm Beach. Florida 
(305) 683-5779 


Norwalk, Conneticul 
(203) 846.0851 


Toronlo, Canada 
(416) 487-5551 


St. Louis, Missouri 
(314) 56 7 7644 


Houston, Texas 
(713) 2709647 


Oklahoma City. Oklahoma 
£405) 728.1837 


Wilmington. Delaware 
(302) 658-3664 
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ERG/68000 

MINI-SYSTEMS 

□ Full IEEE 696/SI00 
compatibility 

HARDWARE OPTIONS 

□ 8MHz or 10 MHz 68000 CPU 

□ 4-8 RS232 Serial Ports 

□ 64K STATIC RAM (70 nsec) 

□ 256K Dynamic RAM, with full 
parity 

□ 8" D/D, D/S floppy disk drives 

□ 5MB-32MB hard disk drives 

□ Full DMA host adaptor 
D 20MB tape streamer 
G 10 to 20 slot backplane 
G 30 amp power supply 

SOFTWARE OPTIONS 

G 68KFORTH 1 systems language 
with MACRO assembler 
G Fast Floating Point package 

□ Motorola’s MACSBUG 

G IDRIS 2 operating system with 
C, PASCAL, FORTRAN 77, 
68K-BASIC 1 compilers 

Trademark ’ERG, Inc, 

Whitesmiths 

30 day delivery 
with valid Purchase Order 

OEM prices available 
For CPU, Integrated Card Sets 
or Systems. 



Empirical Research Group, Inc. 
P.O. Box 1176 
Milton, WA 98354 
206-631-4855 


Listing 1 continued: 


END; 


WRITE*'MODEL IS 

IF STABL THEN WRITELNC'STABLE 

ELSE WRIT ELN t’UNS TA BLE 

END; 


' ) 


PROCEDURE WRITERES(S:STRING); 

(I WRITES LEAST-SQUARES RESULTS <) 

BEGIN WRITELN;WRITELN * * EQUATION FOR T ,S); 

WRITELN <' THREAT ECON BURDN GRIEVNC* ) j 

WR1TELN < * COEFF t • ,BL11:10;5,‘ ,BC2I;lOi5,* T p 6:10:5); 

WRITELN( T STD ERROR:*,SBC 13 £ 10: 5,* ’,SBC23ilOi5>; 

WRITELN i r R-SQUARE: r ,RR:10;5); 

WRITELNl*MEAN ABSOLUTE PERCENT ERROR i ',ABER:10:5); 

END; 

PROCEDURE ESTIMATE; 

<* DRIVING PROCEDURE FOR ESTIMATE *1 
SEEIN READDATA; CLEARSCREEN; 

WRITELN <' «** ESTIMATED COEFFICIENTS *l*'>5 

LINREGRESS *VI,X2,X1); RA:^-BC 21;RKs! =BC11;RGi-G;WRI TERES(NATNAMIII); 
LINREGRESS(Y2,X1,X2>; RB:=^BC21;RM:=BC1I;RHi=G;WRITERES<NATNAMf2I); 
WRITEIGEN; 

PREDICT (YP1,X1,X2,RA,RK f RG) ; PREDICT (VP2,X1,X2,RM,RB,RH>; 

BOTOXY(10,23);WRITERETURN> TO MONITOR '>;READLN < 5>; 

END; 


<* ******** PLOTTING ROUTINES ********* *> 


PROCEDURE SCALE fYA,YB:DATAVECT); 

(* FINDS SCALING FACTORS FOR PLOT *1 
VAR MAX,MIN:REAL; 

BEGIN MIN:=YAC13 f MAX :“VAC 13; 

FDR KA:«0 TO NY DO BEGIN 

IF YAtKAKMIN THEN MIN: =YAEKA] ; IF YBCKAJ<MIN THEN MIN:=YBIKAT ; 

IF YACKAJ^MAX THEN MAXt=YAtKAl;IF YBCkA3>MAX THEN MAX:=YBtKAI;END; 

VSCL:=(V01M)/CMAX-MIN+U; VMIN:=TRUNC (MIN-1,0); 

HSCL:=HDIM/(NY+ l I:HMIN;=U; 

END; 

l* FUNCTIONS FOR COMPUTING SCREEN COORDINATES FROM CURRENT SCALING *> 

FUNCTION YCORD(Y:REAL):INTEGER; 

BEGIN YCORD:=ROUND(t Y-VMIN)*VSCL)+VLO;END; 

FUNCTION XCORDtX:INTEGER):INTEGER; 

BEG1N X CORD:=ROUND( ( (X-HMIN)*HSCL>)+HLO;ENDi 

PROCEDURE DRAWAX IS(NAT,LA,LB:STRING); 

<* DRAWS THE X AND V AXlt (AXISES,WHATEVER..,) *) 

BEGIN C* Y-AXIS *) 

INITTURTLE;GRAFMODE; 

MOVETO(HLO,VLQ);PENCOLOR(WHITE);MOVETO(HLD,VHI); 

TURNTO (1 BO ) ; KA: =VLD+1Q; 

REPEAT PENCOLOR(NONEJ;MOVETO(HLD,KA);PENCOLOR(WHITE);MOVE(3); 

KA:=KA+IQ; UNTIL KA>VHI| 

(t X-AXIS *> 

KB:^VCORD<O_0); IF (KB>VHI) OR <KB<VLO> THEN K&a-VLG; 

PENCOLDR(NONE);MOVETD(HLC t KB);PENCOLOR(WHITE);MOVETO(HHI,KB); 

TURNTO1270); 

FOR KA:—O TO NY DO BEGIN PENCOLOR(NONEl;MOVETOtXCQRD(KA),KB); 

PENCOLOR(WHITE);MOVE(3);END; 

PENCOLOR(NONE >;MOVETD(Q,O); 
t* WRITE PLOT LABEL I) 

S: =CONCAT (* PLOT FOR *,NAT.% <=‘,LA t ’, += 7 ,LB);WSTRING(S); 

END; 

PROCEDURE PLOTCHAR CI:INTEGER); 

(* PLOTS CHAR I CENTERED AT CURRENT TURTLE POSITION *) 

VAR XP,YPiINTEGER; 

BEGIN XP:=TURTLEX; YP:=TURTLEY;PENCOLOR(NONE);TURNTO(225);MOVE(5) ; 

PENCOLOR(WHITE);WCHAR <CHR U));PENCOLOR < NONE): 

MOVETD(XP,YPI;PENCOLOR(WHITE);END; 

PROCEDURE PLUTDATA(Y:DATAVLCr;IC:INTEGER); 

\* PLOTS DATAVECT Y WITH CURRENT SCALING, LABELING WITH CHR <IC) *? 

RESIN 

PENCOLOR (NONE ) ; MOVE. TD ( XCURD KQ) „ YCORD i Y TO I ) ) ; PLOTCHAR ( IC > ; 

PENCOLOR(WHITE);DHARTYPE( 14) ; 

FOR KA:~I TO NY DU BEGIN MUVE1U(XCORD< KA),YCORD(YIKAJ>);PLOTCHAR(IC);END; 
END; 

PROCEDURE SIMULATE; 

I* GENERATE SIMULATED VALUES USING CURRENT COEFFICIENTS *> 

VAR TRiBOOLEAN; 

BEGIN TR:=FALSE; 

YSiCO3:=X0;V52C0J==Y0; 

FOR KA :—\ TO NY DO BEGIN 

YSIEKAJ 3= RK*YS2tKA-lI - RA*YSiCKA-lJ + RG; 

YS2CKAI RM*YS1CKA-13 - RB*YS2CKA-lJ + RH; 

IF ABS( YSICKAI) >MAXVAL THEN BEGIN TR; =TRUE; YSUKAI: =MAXVAL; END; 

IF ABS(YS2CKAJ)>MAXVAL THEN BEGIN TR;=TRUE;YS2IKA 1i —MAXVAL;END; 

END; 

Listing 1 continued on page 126 
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Circle 17 on Inquiry card. 




top 

shelf 



software for the ibm pc 
and the Apple 11 


With spoken instructions, 
our tested software doesn’t try your patience. 

EASY Every Alpha software package contains spoken instructions on cassette 
to guide you through the program on the disk. You get professional software 
that a novice can use, 

PROVEN Our business software for the IBM PC has been used since 1979 
on the Apple, Thousands of people agree that our versatile Data Base Manager 
and Mailing List programs are effective time- and money-saving devices. 

INNOVATIVE Question is a fun game based on artificial intelligence. It tries 
to guess what city, person or animal you H re thinking of, and gets smarter as you play. 
You can even teach It new topics. 

Type Faces lets your dot matrix printer generate 15 different kinds of large lettering. 

With The Apple-IBM Connection* you'll be able to transfer files from the Apple II to the 
IBM and vice versa. Your VisiCalc work can be transferred without retyping or errors. 
Requires no technical knowledge. The software does all the work for you. 

Alpha software products available at participating ComputerLands. 

Or call us for your nearest dealer: 617 229-2924 



6 New England Executive Park * Burlington. Massachusetts 01803 


Data Bose Manager. S185 Mailing List: $95 Question. S4S Type Faces $95 The Apple IBM Connection S120 
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Disk Utility 
for Apple DOS 3.3 

LOST PROGRAM 
RECOVERY 

If you haven’t 
written over that 
program accidental¬ 
ly deleted, this 
software can re¬ 
cover it for you. 

Also, it can 
reorganize your disk 
and inform you of 
the remaining 
space available. 

And, it allows 
you to patch any 
sector: display in 
Hex and ASCII on 
standard Apple 
screen. 

Menu driven and 
easy for the novice 
while still efficient 
for the professional. 
Compatible with 
M & R Superterm. 


For more information or 
to place your order call: 

H (208)263-1213 
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Cost: S50 

We pay first class postage and 
insurance. You may use VISA or 
MasterCard. 

TO ORDER: Send us your 
check, money order or credit card 
number and expiration date. 
Certified checks avoid clearance 
delay. 

ANSWER Corporation 
5Q2A North Second Ave. 
Sandpoint, Idaho 83864 
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Listing 1 continued ; 


IF TR THEN BEGIN GOTOXY(O,22); 

WRITELN( ' NOTICE — 


END; 


VALUES TRUNCATED IN SIMULATE ');END; 


PROCEDURE DRAWPLOT(YA,VB:DATAVECT;LM,LA,LB;STRING >; 

£* DRAWS A PLOT OF VECTORS YA AND YD, LABELED WITH LM,LA,LB *> 
BEGIN 

IF AUTOSCALE THEN SCALE(YA,YB); 

DRAWAX IS (L.H, LA, LS> ; 

PLOTDATA ( YA,421;PLOTDATA(YB,43); 

READLN(CH);TEXTMODE; 

END; 


PROCEDURE PLOTS; 

(* DRIVING PROCEDURE FOR PILOT *) 

BEGIN REPEAT CLEARSCREEN; 

WRITELN i ' ENTER PLOTTING OPTION —> 
WRITELNI’ 1. OBSERVED DATA'Ij 

WRITELN (* 2 

WRITELN (* 

WRITELN (* 




OBSERVED AND PREDICTED FOR ',NATNAME13); 

3, OBSERVED AND PREDICTED FOR ' , NATNAMLZD ; 

4. SIMULATED DATA'>; 

WRlTELNr 5. DU IT'); 

WRITELN;WRITELN('TO STOP PLOT PRESS RETURN'>; 

GOTOXY<27, O );READ ICH); 

WRITE(' PLOTTING...'); 

CASE CH OF 

'1';DRAWPLOT(Y1,Y2,'OBSERVED',NATNAM£ 1 1 ,NATNAMC23); 

'2':BEGIN PREDICT C YP1* X1 * X2,-RA,RK ( RG); 

DRAWPLOT(YI,YP1,NATNAME 11, r OBSERVED F ,'PREDICTED');END; 
'3':BEGIN PREDICT(YR2,X1,X2,RM,-RB,RHI; 

DRAWPLOT(Y2,YP2,NATNAMC21,'OBSERVED','PREDICTED');END; 
'4'=BEGIN SIMULATE; 

DRAWPLOT i VS1, YS2, F SIMULATED' fl NATNAM til, NATNAME 2.1 ) ; END; 
END; (t CASE * > 

UNTIL <CH='5') OR (CH='GP); 

END; 


(* ******** CHANGE PARAMETER VALUES ******* t) 

PROCEDURE WRITEVALUES; 

U WRITES OUT CURRENT VALUES DP PARAMETERS *> 

BEGIN CLEARSCREEN; 

GOTOXY ( 0, O) ;WR1TELN(' RICHARDSON" S ARMS RACE MODEL'); 

GQTOXY t tO,2)jWRITELN f'X CT+1) = KY(T) ~ AX(T> + G'> j 
GOTOXY (10,3) ; WR I TELN ( 'Y < T+1) - MX(T) - BViT) + HU; 

GOTOXY(0*5);WRITELN('K= ' t RK*10*4,' M- ',RMjI0i4); 

WRI TELN < ' A= %RA;10:4,' B- %RB:lO;4>; 

WRITELN( T G= ',RG;10:4, F H= ',RH:10:4); 

WRITELN <'X(O) - ’,XOi10s 3); 

WRITELNt*V(O) - ',YOs10:3); 

WRITELN('NUMBER OF YEARS =',NY); (* 11 *> 

GOTOXY(0,12); 

WR I TELN ('HORI ZONAL SCALES ' # ( CNY+1) *HSCL/HDIM) 1 7*3,' TO CHANGE) F ) 

WRITELN(* VERTICAL SCALE: ',(10.0/VSCL>:10:3>; 

WRITELN( F LOWEST VALUE : ',VMIN >; 

IF AUTDBCALE THEN 5:=’TRUE' ELSE S;='FALSE'; 

WRITELN('SCALING AUTOMATIC*',S); (* 16 *> 

WRITEIGEN; 

GOTOXY(O,21);WRITELN('CHANGE PARAMETER — >* ):WRITELN('O TO Q)UIT')| 

GOTOXY <22,21); 

END; 


PROCE DUR F REA DPAR(VAR R;REAL; X, Y: INTEGER>; 

(* MOVES CURSOR TO (X,Y), BLANKS OUT NUMBER, READS NEW VALUE *> 

BEGIN GOTOXY(X,Y);WRITE <’ ')| 

GOTOXY( X , Y) ;READLN(R );END; 

PROCEDURE CHANGEPAR; 

(* CHANGES PARAMETER VALUES i) 

BEGIN 

REPEAT READ(CH); 

CASE CH OF 

'K':READPAR(RK,4,5);'M'sREADPAR(RM,20,5) ; 

'A':READPAR(RA,4.6)0-:READPAR(RB,20,6); 

'G':READPAR(RG, 4, 7); F H' :READPAR(RH,20,7); 

F X':READPAR(XO, 7,9);’ V'*READPAR(YC, 7,9); 

'N’;BEGIN REPEAT READPAR<RR,17,10); 

IF TRUNC(RR)>MAXNY THEN BEGIN 

GOTOXY(20,11);WRITE('N MUST BE <=',MAXNY);END; 
IF RRCO.O THEN BEGIN GOTOXY(20,1 I); 

WRITE< F N MUST BE > Q ');END; 

UNTIL f TRUNC(RR)< =MAXNY) AND (RR>0.0); 

GOTOXY(20,11);WRITE<’ ');NY:=TRUNC(RR);END; 

'R F ;BEGIN READPAR(RR,IB,12);HSCL:=HD1M*RR/(NY+1);END; 

'V';BEGIN READPAR(RR.IS,13);VSCL:=lO.O/RR;END; 

F L';BEGIN READPAR(RR,15,14);VMIN:-TRUNC(RR+1,O>;END; 

'S':BEGIN CH;= ' '; 

WHILE (CHO’TU AND (CHO'F’J DO BEGIN 

GOTOXY(1G,IS);WRITEC' ');GOTOXY(10,15>;READ(CH);END; 

IF CH='F F THEN WR1TE('ALSE') ELSE WRITE <’RUE’); 


listing 1 continued on page 128 




Someday, in the comfort of your home, you'll be able to shop and 
bank electronically, read instantly updated newswires, analv^e 
the performance of a stock that interests you, 
send electronic mail across the country, then 
play Bridge with free strangers in LA, 

Chicago and Dallas. 





Wslcome to someday 


Someday is today with the CompuServe Information Service. CompuServe is available through a 
local phone calMn most major U S cities It connects almost any brand or type of personal computer 
or terminal with our big mainframe computers and data bases. All you need to get started is an 
inexpensive telephone coupler and easy-to-use software. 

CompuServe's basic service costs only $5.00 per hour, billed in minute increments to your 
charge card. 

The CompuServe Information Service is available at many computer stores across the country 
Check with your favorite computer center or contact CompuServe, 

Welcome to someday. 


CompuServe 


Information Service Division, 5000 Arlington Centre Blvd 
Columbus. Ohio 43220 (614) 457-8650 


An H8J? Block Company 


Circle 89 on Inquiry card. 
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Imagine being able to use your 
computer seconds after beginning an 
extensive printout. 


Visualize your printout with page 
breaks, page numbering and titles, 
margins of your choice, indented 
carryover lines, on any size paper! 

Appreciate the time and money you 
will save by not wailing for your 
printer, 

SooperSpooler, a buffered printer 
interface, maintains control over your 
printer while you go on using your 
computer for more productive 
activities. Eliminate waiting while your 
printer pecks through a long 
document, Soopei Spooler accepts 
information from vour computer at up 
to 3000 characters per second and 
feeds it to your printer as fast as it can 
handle it—without using any of your 
computer's memory or time! 

SaoperSpooler features include: 

* 16K Memory {62K optional) 

* Buffer Status Readout 

* Space Compression 

* Pagination 

* Single Sheets 

* Headers and Page Numbering 

* Indentation on Carryover Lines 

* Self Test Routine 

* Features also Software Controllable 

* Plugs into Most Computer Systems 

* t&K Parallel I/O Unit $349,00! 

* Serial I/O Option—$95,00 

* 46 K M e m o ry Opt ion $ 159,00 

TM 

SooperSpooler by Compulitik — 
The missing link that gives your 
microcomputer mainframe printing. 





128 July 19&2 © BYTE Publications Inc 


Listing: 2 continued: 


AUTOSCALE ‘— (CH— 7 T J IjEND; 

END; it CASE *) 

IF CH IN t ’ K* * * A* , 7 M - , r & * 1 THEN WRITE I GEN; 
G0T0XYt22,21>;WRITEr ’);G0T0XY(22 f 21>; 
UNTIL CH-^GT; 

END; 

it ****** MAIN PROCEDURES ****** *> 


PROCEDURE MONITOR; 

<* MAIN DRIVING PROCEDURE *) 

RESIN CLEARSCREEN;SOTOXV to, 5 >; 

WRITELN ( r **** DEMONSTRATION PROGRAM FOR <<**’); 

WRITELN(' **** RICHARDSON 7 'S ARMS RACE MODEL ****');WRITELN; 
WRITELN < r ENTER OPTION —> p >; 

WRITELN < * E >STIMATE r >; 

WRITELN < 5 C>HAN6E PARAMETER VALUES ’>; 

WRITELN f ? PILOT->; 

WRITELNN ? QJUIT SOTOXYaS^S ) ; READ (CH) ; 

CASE CH OF 

-E’iESTIMATE; 

*C' ;RESIN WRITEVALUES;CHANSEPAR;END; 

’P' :PLOTS; 
r Q p ;EX IT(PROGRAM); 

END (* CASE *> 

END; 


PROCEDURE INITPRDS; 

<* SETS ASSORTED PROGRAM PARAMETERS *> 

BEGIN 

HLO:=5;HHIs =275;VLQ:—15;VHI: =105; 

HDIM:=HHI-HLD;VDIM!=VHI-VLD; (* SETS DIMENSIONS OF PLOT *) 

MAXVALs -PWR0FTENU2) ; 

(< IDIOT“PROOF BY INITIALIZING PARAMETERS TO SOMETHING SAFE.,. *); 
RK: =0. 2 j RAs =(>. 4; RGi =1. 0; RMa =0. 3; RBs =Q. S; RH= =2,0; 

X0:=10.O;Y0:-2O-0; 

IF MAXNY>30 THEN NY;=30 ELSE NY;=MAXNY; 

NATNAMI11 5 = p X';NATNAMC23:='Y p ; 

AUTOSCALEs =TRUE ; 

HSCLi=1.0;VSCL;=1.O;VMIN;^0; 

SIMULATE; 

FOR KA:-O TO NY DO BEGIN YP1CKA3;=YSICKA3;YP2tKA1;=YS2t KA 3; 

YI£KA3!=YSttKA3|V2CKA3c=YS2IKA3; 

X1CKA1a-YS1EKA3 ;X2CKA3;-YS2CKA 1 ;END ; 

END; 

(*MAIN PROGRAM *) 

BEGIN 

INITPRDS; 

REPEAT MONITOR UNTIL FALSE; 

END, 


TVjrf continued from page 120: 
with the exception that the first num¬ 
ber in each line of arms data is 
skipped, which allows the file to con¬ 
tain year numbers or other identify¬ 
ing numbers. For example, the first 
lines from the file used to produce 
figure 2 are: 


IRAN 

IRAQ 

21 


1954 

78 

75 

1955 

107 

67 

1956 

126 

94 

1957 

151 

102 

1958 

243 

110 

1959 

271 

129 


Note that the program automatically 
supplies the .TEXT suffix for the file 
name. 


The coefficients for the model are 
estimated using ordinary least- 
squares estimation. The program 
computes the coefficients of the 
model, the standard error of those co¬ 
efficients , and two measures of the fit 
of the prediction. The correlation co¬ 
efficient R-square is a statistical mea¬ 
sure of the fit of the predicted and 
observed values—an R-square of 0.0 
means there is no fit, an R-square of 
1.0 means there is a perfect fit. The 
mean absolute percent error is a more 
conventional measure: the average 
error of the prediction as a percentage 
of the value that is being predicted. 
The standard error of the coeffi¬ 
cients gives a rough idea of whether 
the coefficients are distinct from 
zero—in other words, whether a na¬ 
tion is actually reacting to threat or 
economic burden. In large samples, a 



















The revolutionary Discovery multiprocessor is the only system that 
allows the total integration of powerful 16 bit 8086 processors with 
the more standard Z-80 user processors. The DISCOVERY system may 
be configured in any 8 bit/16 bit combination, or as a totally exclusive 
16 bit system only to provide the ultimate in performance and flexibility 
in advanced micro systems. 

Ultimate performance. The dpc-186 is the most sophisticated single 
board microcomputer available today offering more power and faster 
processing time through the 8086 CPU for bigger, more complex 
programs. Memory starts at 128 K (compared to the Z-80 ! s 64 K), and 
is expandable to I megabyte. And the dpc-186 is fully compatible with 
the standard DISCOVERY multiprocessor system permitting efficient 
upgrading as future needs develop, without sacrificing any of your 
extensive hardware and software investment. 


Worlds bast multiprocessor system. The DISCOVERY system pro¬ 
vides separate processors and memory for each of its 16 users. It offers 
full CP/M^and CP/M-86'"compatibility interprocessor communication, 
and shared and private files. Each user can take advantage of shared 
peripherals and cross submitting of tasks between processors. The system 
is controlled by a unique, two board dpc-280 service processor and 
dpc/os distributed processing operating system. 

By the board or by the system, The DISCOVERY multiprocessor is 
ready for immediate delivery as a complete system, as processor boards, 
and everything in between. It offers exclusive technology in multipro¬ 
cessing, yet is fully compatible with existing standards including CP/M 
and S-1D0. It is quite simply unmatched in performance, capabilities 
and offers a far greater degree of flexibility. 

DISCOVERY—offering a whole new world of possibilities. 


For the first time, 8 and 16 bit processor intermixing. 



Action Computer Enterprises, Inc. Dealer and OEM Inquiries invited. 

The Multiprocessing Company 

[ A West Mar Boulevard, Pasadena, 0A 91105 USA 

i. A (213} 7 93-2440. TWX 910-588-1201 

Circle 6 on inquiry card. 


r CP/M is a registered TM of Digital Research, Inc. 




Doris believed herself 
the most “fully formed” 
character in die office. 



Until she became an 
Orange Micro Printer Expert. 



Printers Can Be Confus¬ 
ing, Sometimes, even the 
informed personal com¬ 
puter owner is caught 
short by the mound of 
technical differences in 
printers. Had Doris come 
to 0range Micro sooner 
she'd know z fully-formed 
character was similar to 
the crisp, solid typestyle 
that came from her 
office typewriter. 

We Educate 
First, With so 
many different 
printers out there 
with as many different features, 

we fee I a p rin ter educatio n is in ' m _ 

order. We take what you already 
know about computers and explain printers 
in tiie same terms. Our current customers 
seem to like that because of the friends they 
refer. (Nearly 50% of our business is referral.) 

It’s Easy To Be An Expert, Orange Micro 
printer specialists are there to make you feel 
comfortable with your newfound printer 
knowledge. And when you decide on the 
printer right for you. voull know exactly why 
you picked it from all the rest. With over 35 
popular models to choose from, and a conv 

Limited Franchise Opportunities Now Available. Call (714) 630-3620. 

© Orange Micro Inc., 1302 


plete selection of cables, 
options and interlace acces¬ 
sories, we have everything 
you need to get your new 
printer up and operating in 
minutes. 

We Have The Right 
Printer For You, Bring 

along your toughest printer 
questions. Our salespeople 
will answer them hon¬ 
estly and practically In 
less rime than you’d 
imagine possible, 
you'll be a printer 
expert too! After all, 
printers are our only 
business, so we always do a better 
mm job at finding the right one for you. 


Orange Micro Printer Stores 

3150 E. La Palma, Suite I 
Ana heim, CA 92806 (714) 630-3622 
13604 Ventura Boulevard 
Sherman Oaks , CA 91423 (213) 501-3486 

3216 Scott Boulevard 

Santa Clara. CA 95051 (408) 980-1213 


: 


coefficient that is twice the size of its 
standard error means that you can be 
95 percent certain that the coefficient 
is actually nonzero and was not pro¬ 
duced by chance. It should be noted 
that many processes appear to fit a 
Richardson model when no interac¬ 
tion is taking place and the model 

X(t + 1) = aX(f) + g 
Y if + 1) = bY(f) + h 

would fit as well as the Richardson 
model. If the fit of the model is good, 
but the standard error of the threat 
coefficient is large, this is probably 
what is happening. 


The Iran/Iraq arms race 
was unstable and 
should have resulted In 
war, but did not—until 
1980. 


Those acquainted with statistics 
should note that EJSTIMATE con¬ 
tains all the routines needed for multi¬ 
ple regression with two variables. By 
incorporating a routine that com¬ 
putes an F-statistic and looks up the 
value in a file containing the critical 
values of F for various sample sizes, 
these routines provide a simple least- 
squares package, 

A minor potential problem in 
E)STIMATE is the occurrence of 
round-off errors in computing the 
sums of squares in the module. Apple 
Pascal keeps track of about seven sig¬ 
nificant digits in REAL numbers. If 
the numbers being entered vary sig¬ 
nificantly in magnitude, the smaller 
ones can get lost, leading to 
unpredictable results. For serious 
statistical work, it is advisable to 
create a RECORD of two REAL num¬ 
bers that can be used in a manner 
similar to FORTRAN'S DOUBLE 
PRECISION to accumulate sums of 
squares, along with the arithmetic 
routines needed to handle the num¬ 
bers, These routines present no dif¬ 
ficulties, but I have not incorporated 
them in the program. 

C)HANGE PARAMETERS 

Once parameters have been 
estimated, they are entered in the 

< 1 Circle 286 on Inquiry card. 















Our Name Means a Great Deal 


NEC 



PC 0[HJt A Microeomputarl32K) CALL 

PC-8C31A Dual mini disk drives CALL 

PC-0012A |fl3unil, 32K, 7 slots 409“ 

F DC L'O part 139* 

32k Memory Add-on card 169* 

RenTec Wedga Expansion W(32k . 409* 

NEC Software 

NEC CPi'M Qperal i no 5ya Mm .123“ 

FOflTRA N by Mic roson. 349“ 

General Accounting System 249“ 

AC-tOonlS Receivable System 249“ 

I mra niary Control System 349" 

Payioll SySKrnn 249" 

Job Cost System . . 249" 

Salami Word Processing *SpeNer. 349" 

Report Manager 149" 

Games Pack t Alien. 5paC£ Wai . .. 29" 

Games Pack 2 UFO Galamah. Bomber .. . 29“ 

Word alar by Mlcropro 299" 

Call for prices on MicroPro packages. 

Mc-m aoflware and accessories everyday. 


^commodore 


NEW! COMMODORE 64 


603Z Computer wi th 32K 
B050 dual mini-disk 1 Mb system 
B250 Dual minidisks Mb system 
4022 Dot Matrix Printer 
4040 Dual Disk drive system 
16k and 22 K Pet Computers 
The SUPER Pe l . 

Winchester Herd Disk Systems 
Tan Preparation System 
Medical Accounting System 
Lnyal Time Account log System 
Genera Ledger 
Vi si Cato ior CBM 


1079* 
1296* 
. 1749“ 
.569“ 
979“ 
CALL 
1599“ 
CALL 
329“ 
,399“ 
.399“ 
.269" 
169“ 


We carry the complete line of CBM 
Hardware & Software at great prices. 


A ATARI 



Atari 0E50 1 1 SKr 
Alan 400 {IflK} 

410 Program Recorder 
SlO Disk Drive ■ ■ 

650 Interlace Module 
Epson cable tor 050 moduli) 

Alar I Joysticks [pair) 

Ax Ion Ramcram 32 K module 
Alan IRK Module by Microtek 
EDU PAKs Educational Tape Series 
VisiCilc fur A | art 1 Disk) 

Pjc-Msn {cartridge) 

Centipede Inariri-dgai 
AsleranJs Icarlndgei 
M issl a Comma nd (cart ridge) 

Star Raiders (carlndu<. - : 

Space I nvad are team idye) 

C aver ns or M are | disk i 
Assambler/Editor (cartndgei 

Wn carry aM ATARI soltware end hardware 


433“ 


1fl5" 

34" 

34" 

34" 

34" 

39“ 

.34“ 

.34“ 

.49" 


If 1020 


| 


■ -■ W Mmm& 


$244 


VIC 20 Personal Compute' 

VIC 1540 Single Disk Drive 

Dala-setlc Cassetle I/O unit 

VIC 1515 Graphic Printer 

ViC SuperExpander 

3K Ram Cartridge 

BK Ram Cartridge 

IRK Ram Can ridge 

VIC IEEE *66 interlace 

VIC HS-232C Terminal mierFace 

U Ml SOFTWARE for VIC 20 

ViCalc Viable CAlculalDf |T) 

ViCat - Visible Catalog lifkl 111 
ViChack ■ Checkbook Mgl (&ft)|T) .. 

VlTerm ■ Dumb Terminal (T) 

Basic Programmers Utility RfJM 
Spiders ef Mars |C] 

AMOK iC) 

AMOK IT) 

Melebr Run IQ . 

Alien SliLr(C> 

Alien Blili (Tl 
Simon iJTJ 

Kiddie Checkerin'} 

3 D Maze (T| 

Raceway |T) 

Koansic Kami kaze (0K(T'i 
KicJdit Paklfk Tapesi 
Super Four I (4 Tapes) 

The Align tflK.IT} 

Ren Usean ce-01 ttsftb (Q 
SkyMalh (0K T} 

Long Dive (BK T| 

SpaceDiv (SkfT) 

Super Hangman iSki'Ti 
T = Tape C = Carli idytr fik = ; 


50 


244" 

469" 

65" 

329" 


11“ 

.20" 

19™ 

10 ™ 

,27“ 

39* 

31* 

15“ 

38“ 


39" 

19" 

CALL 

12" 

12" 

12" 

17" 

a v pan stan 


VIDEO MONITORS 


XlMOEK 


ArndekVldWlOO 1J‘ 8sW 
Amdek Color 113 " Color w.'audio 
AmdekColor M H| Res HGB monitor 
Amdek Apple U 0VM RGB card 


129" 

3TS" 

769" 

1B9" 


NEC 


N LC 9" HI Rea Grtten momlor 
MEG 12 ' R« Res Green mnnilof 
NEC 12’ Compoaile Cot&f mqnLlbr 
NEC 12” Hi-Hes RGB Cold monitor 


Sanyo 9 B£W 
Sanyo 9" Green man Urn 
Sanyo 12" B&W 

Sanyo 12'' Green 1 Me* case style!) 

Sanyo 13" Color manner 


Zemlh 12" Green monitor 


169" 

179* 

tag* 

269“ 

369“ 


xerqksah terminals 



tflfcUMdeo 


We carry all models 
Please Call for Best Price . 


16K RamBoard 


00 


$69 


ASSEMBLED & TESTED 
KIT FORM $50.00 


R4K Memory card by Microsoft 
126K memory card by 
192Km*fT»fy card by' 

256K memory card by 
64K ram chip upgrade km 
Serial Async Comm caJdwJI flOR 
Serial Async card with 2ports 
IBM Joysiicka 

IBM ViaiCalc |Works up 1o2&EK| 
EasyWriler 11 Word Processor New 1 
Ea&ySpaMer &UK word dictionary 
Expansion Chassis 
Baby Blue 2 60 wilE4K & CPi'M 


379" 
499“ 
659" 
,799“ 
169*' 
129" 
249“ 
55" 
. 189" 
279" 


Printers 


RnaDex 

ANJUMX DF-flflOl wtfk bulrer 


<32 C. Itoh 


C. Itoh F-104Q CPS (parallel) 
C I tab F-10 40 CPS (serial) 

C I toh> ProWrder (paratMd) 

C Hah Pro Wrder (senal) 


EPSON 


Epson Nvt.t3CA. nc 
Epscn MX 80 T Type Mt wi'graphics 
E p so n M X 80 F.T Type 111 w.'graphics 
Epson MX-82 FrT Type III w.'graphics 
Epson MX-100 Type Hi wlgrapbics 


* 


Inii■ u,i,tl I ’Lil.i Vtih'inv In. 


ID5 560G Paper Tiger 
Prism 00 wfo cold 
Pn5m 60 with color 
Prism 132 wilh color. 

Apple Prism color software 


SEC 


NEC Splnwrilers (most model s| 
NECflG32 Impact Dal Matrix 


OMDATA 


Gkidala Micronne 03(nd yuan i 
Okidala 62A wftractor 00col 
Ok-diila 8-3A w/traclor 132 Cdl- 
Okutali'i ii4A 132cot serial 
OkiOain 64A 132 col parallel 


1399" 

1450" 

529" 

579*1 


CALL 

CALL 

CALL 

CALL 


*039“ 

909* 

CALL 

1649“ 

55“ 


319" 

469" 

725“ 
1138" 
<029“ 


S3S 


Smith Comn.i Printer parallel 


MODEMS 


Novation 1 ^ 0Hayes 


|Novaticn(al!ModclHl 
Jmversal Dale (Ail M&iletB} 
Haves (All Modelf.! 


CALL 
FOR 
. PRI CES 


DISKETTES 


Dysan 5 'A " (Sofl, 10 Qr T6 S&ClOf*tn lO.'SSg* 

Dv&an 0 Sgl. Den.fSgl. Sidod 101154* 

Verbal i m 5 V* 11 [Soli. 10 or 16 seel} 10/129* 

Verbalim 8 Sgl Den rSgl Sided 10(134“ 

Scolcb 3M 5 v," (Sett 10 or 16 Sac L. i.. 10(120* 

Sa me as above i n quantity oi 100 ... 1245* 

Scotch 3M fl " Drskettas all types .CALL 

Scotch 3*4 Drava H ead C learn n g kil (&" £ 8‘') . . 129* 


Accessories 


KJ Mountain Computer 

1 w e o h w q ijlti e 


Novation 





I0K ParriBOArd aesembled £ lasted 
I6K RamBoard hy CCI in kH form 
B f N ER GY Mali I Csrd 
Prom el heu & Vdr saGard 
t;f 3 S Mulli Funttiun csird .. . 

Reyes Micromodem 11 
HayOS ^manmodem 
Mayas Chron ng' aph 
Novelipn Apple Cal modem 
Novation Gal Acoustic modem 
Vide* VideoTerm 00 column card 
Vid-e* keyboard Enhancei l(orrg.) . 
Vnlox Keyboard Enhancer H 
Z-B0 5&H Card by M ic rosol t 
lfik Ram Card by Microsoft 
ThunderClockfCalendar card 
Smajterm BOcotuinn card 
Coivus WmcJlBster 5 Mh Disk 
Gorvus Winchester >0 Mb Disk 
G&rvus Wmchesler'20 Mb Disk 
ALF 3 voice Music Card 
At F 9 voice Music Ga*d 
Joysticks 1 1 v Keyboard Go 
23 key Numeric Keypad by " 

M u si c By stem (16 voices) Mountai n 
A(D i D(A interlace by Mountain 
Expansion Chassis |3 slots) 
Crock/CAl^ndar card by Mbunlain 
Su pell a Iher SD-200 hy MOu n I a m 
Roniplus i card .. 

RomWntor card 

Ram Plus 32K ram add-on (w/10K'i 
£upR-Fan 

SuP’H-Termmal 00 column card 
Vorsawnler Digit izar TSbtel 
At ye hronous Serial card by CCS . 
Centronics Parabei card by CCS 
Grapple* Printer interfaces 
SVA 2 r 2 Syi Den. 6" Disk Cool 
SVA ZVX4 Mfhftftylei Disk Coal 
Apple Cache 25BK by SVA 
IE0E-403 Interlace by SSM .. 


.69" 
.50" 
CALL 
219“ 
159“ 
259"' 
245“ 
199“ 
. . 319** 
. . 149“ 
340“ 
75“ 
129“ 
209“ 
155“ 
119“ 
269" 
2950“ 
42tK“ 
5195" 
179" 
143“ 


299** 

.279" 

569" 

229" 

149" 

129" 

H9" 

140" 


. 119" 
13'9** 
CALL 
.CALL 
.CALL 




JJ- SCI 


MICRO-SC I 


MICflIO-SCI APPLE It COMPATIBLE DISK DRIVES 


A2 with coni roller 
A2 w.'o contra He? 

A40 with controller.. 
ArtQ wiltiooS con trailer 
A 70 wilt) c on troll ar 
A7D wiShnot controller 


409" 

399” 

479" 

369" 

599" 

499" 


6 SOFTWARE 


1 VlSlCORP 

■I-'*;: -a * ’.V&U, 


ViaiCsic .... 

Vi SI Calc: templates I New 1 ) 
Visif i<6 (Dshi Base Manager) 

VisiTrend(Vi»iPlOl . 

Vis iSchedu to lN&w 1 > 
VisiTarm 
VisiDex 
Desktop Plan II 


185" 

CALL 

165“ 

199“ 

239“ 


jTtkfoPro 


WordStar ny MicroPro - . . .. 249" 

MpitMerge-by MicroPro" 95" 

Spall £t*r 149* 1 

Data Star - 179" 

CalcSlar h . 119" 

Tax Preparer by Howard Soil U9" 

Real Estate Analyzer by' . it 9" 

Creative Financing by .. . 119" 

PFS: Personal Filing System 79" 

PFS: Beporl 79" 

DB Master 165" 

Syslnma Pius Accounting Sottvore call 

Peachireff Actbunling Sdltware' CALL 

Conlmenlal Accounting Pkgs ea 109" 

Micvwotl TASC Apfitusaft Compiler .. ,. 1+9" 

M. r.i ui Sbllware; we carry It all 1 
' Requires e 2-80 Sofl-Card 

APPLE It SPECIAL DELIVER ¥ SOFTWARE 
CALL FOR PRICES 


:@m§Mm@cr 



We Bring Prices Down to Earth 


Toll Free Order line Free Shipping' 
800 - 854-6654 

Information Line 
Calif, residents and outside U.S. 

714 - 698-8088 

Ordering information: Phone orders using VISA, MASTERCARD, AMERICAN EXPRESS. DINER’S CLUB, CARTE BLANCHE, bankwire transler, 
caafner s or certified check, moony Oid*r. or personal check (allow ten days Id clear). Unless prepaid wllhcoah, filcese add 5^ for shipping, 
handling and insurance (minimum 5 0O| C.rlilinrun maiden Is add £% sates tax. Foreign customers please add 10% lor shipping. {Minimum 
50 001 OEM's. Institutions and corporation** please send lor a written quotation All equipmenl is subject to price change and availability 
viilhoul notice AH equipment it new and corwolels with menu tael urefs warranly (usually 96 days). Showroom prices may dille: from mall 
order prlcee Send Orders to: 8330 Center Drive La Mesa, CA 92041 


Ans 


' prepaid cash orfars 
(continental U.S- only) 

Telex 695000 
‘Beta” Attn “COMO” 


Circle 111 or inquiry card. 
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parameter list, which is displayed by 
entering C. Alternatively, you can 
skip the estimation and set the 
parameters manually to experiment 
with the behavior of the model* You 
change parameters by entering the 
first letter of the parameter and typ¬ 
ing in the new value* You can also 
change the scales on the plots and the 
number of years in the same way. 

Three scaling parameters are con¬ 
tained in this module. When horizon¬ 
tal scaling is equal to 1, all years of 
data are displayed* Setting horizontal 
scaling greater than 1.0 will expand 
the graph horizontally, and some 
later years will not be plotted. Setting 
the horizontal scaling to less than 1 
will squeeze the graph into a smaller 
space. Note that horizontal scaling is 
changed with 'R f rather than TL' The 
vertical scaling is the number of units 
between tic marks on the vertical 
axis; the lowest value is the value at 
the bottom of the screen. The 
horizontal axis is drawn at the value 0 
if that is on the plot; otherwise, the 


horizontal axis is drawn at the lowest 
value* 

This module also computes the 
eigenvalues of the model. These two 
numbers are a function of the 
parameters k, m, a f and b and deter¬ 
mine the stability of the model. If 
both eigenvalues are real and less 


Parameters can be set 
manually to 
experiment with the 
behavior of the 
model. 


than 1 in absolute value, the model is 
stable; otherwise, it is unstable* Com¬ 
plex eigenvalues produce oscillating 
behavior. The larger the eigenvalues, 
the more rapidly the arms levels 
change. 

P)LOT 

This module draws a screen plot of 
either (1) the data points entered in 


E)STIMATE; (2, 3) the observed and 
predicted values of one of the nations 
entered in EJSTIMATE; or (4) the 
values produced by simulating the 
behavior of the system using the 
equations and the initial values 
X0,YQ. 

Figures 1, 2 r and 3 were produced 
by PILOT options 1, 2, and 4, respec¬ 
tively. In options 2 and 3, the pro¬ 
gram makes predictions from the pre¬ 
vious year's data at each point—in 
other words, the predictions are 
short-term rather than long-term. 
Each axis is marked with tic marks 
that correspond to the scales given in 
the QHANGE procedure. Each plot 
is rescaled to fit the entire screen 
unless you have set automatic scaling 
to FALSE in C)HANGE, Predicted 
values are done using the current 
parameters set in C)HANGE. 

Option 4 simulates the behavior of 
the system using the current 
parameters and initial values, with¬ 
out comparing them to actual data. 
The parameters are displayed and 


Olympic 

Sales 

a SERVING YOU SINCE 194? 

Company 


CABLE;‘'OLYRAV" L$A 

Main Showroom & Offices: 

21 6 So. Oxford Avenue 
(P. O. Box 74645) 

Los Angeles, CA 90004 

Telex: 67 34 77 


WE HONOR VISA 
and MASTERCHARGE 


mm 


ORDER DESKS 
open 6 days a week! 

7:00 am to 7:00 pm Mon- Sat 
Order Desks: (213) 7394130 


T0LLFREE 
(outside Calif.) 

800-421-8045 


TOLL FREE 

(within Calif.} 

800-252-2153 


Prices shown are for m; 
Walk tn sightly higher. 


il or plume orders; 


Goods sub feet to availability, 

Q$C will meet or beat almost 
any advertised price as long as 
the competition has the goods 
on hand; not responsible for 
typographical errors; prices & 
specifications subject to change 
without not/ce: this ad supercedes 
aff previous ads; min sbpg & hndtg 
$595, Send $2 for 112-pg catalog 


m 


HEWLETT 

PACKARD 

Siaos oo 


HP87 

32 K Bytes standard 
329G7A 32K Mem mod 239.DO 

64K Mem. mad 137,00 
12BK Mem. mod. 537,00 
Computer 
Computer 
Prog, scientific 
Prog, scientific 


3290SA 
32909A 
HP-35 A 
HP 125 
HP-41 C 
HP-41CV 
HP-41 
HP-41 
HP 41 
321 DBA 
3217DA 
821 BOA 
32161 A 
82162A 
HP 97 
HP-67 
HP 32E 
HP33C 
HP 34C 
HP37E 
HP 3SC 
HP 11C 
HP 12C 
62905A 
62901M 
9695 A 
26310 
2601A 
B5 15001 
65 15002 
05 15003 



New T|; 99/4A 48K RAM 
100% Tl parts w/Extended Basic 
or TM-QGD Re; $1300 Y/C £$689.95 


frog 5 
Card r 
Printer 
Optical wind 
41C Memory module 
41C Quad mem. mod 
HP IL interlace 
Cassette drive 
HP-IL printer 
Prog, scien/printer 
Hand-held fully prog 
Scientific 
Prog, scientific 
Adv. prog, scientific 
Business 
Prog, financial 
Prog, scientific 
Prog, financial 
Impact printer 
5Vi" duel drive 
6" dual Irivt 
Impact printer 
Utter quel ptr. 

Man storage HDM 
Plol/prinl ROM 
I/O ROM 

65 15004 Matrix ROM 

95 15005 Adv. prog. ROM 

66 15007 Assembler ROM 

62903A 16K mem, module 

62937A HP-1 B interface 
02939A Serial interface 

82 940 A GP1G interface 
62941A BCD interface 
62949A Parallel pti, int 


HP 7479A Hi i 


1 color 


tlfphe pltr w/imrfc 


$1965.00 
196500 
136 00 
243,00 
169,00 
297 00 
99 DO 
2600 
04.00 
i m oo 
437 00 
397,00 
564 on 
109.95 
5805 
93,95 
114 00 
77 95 
119.00 
114 00 
127,00 
B 19.00 
1099.00 
4499.00 
2999.00 
2999.00 
124,00 
124.00 
239.00 
124.00 
124.00 
239.00 
109.00 
328.00 
330.00 
408.00 
406 00 
239 00 
12 59.0 D 


While supply lasts 

C LOS E -OUT on printers 

PAPER TIGER by I D S 

rAndfeJ ton-ir Our Con Hte Sell 

460 G 1094.00 733.00 699.95 
445 G 094,00 599.00 579.95 
445 795,00 556. DO 52G.0D 

CENTRONICS 

739 1 895.00 650.00 550.00 
737 39500 610,00 496.00 


Texas Instruments 
Home Computer 



10'" calar monitor high res 
328 mummy module 
Extended Basic 
Speech synthesizer 
Disk memary drive 
Telephone caupiei (modem) 
Printer (solid slate) 

Tl LOGO 


TL99/4A 

Only 

s299 95 

HtTAIL Cmi 

374.95 339 95 
393.15 314 95 
100,00 75.00 

149.95 129.95 

409.95 394.95 
224.35 189.95 
339 35 319.35 
250 QD 99 95 


SANYO 


MONITORS 


hligh resolution, number one seller 1 ftowi Cwr 

VM4&B9 9" B 5W 10Q.OQ 166.95 

VM«15 T5" BS W IIib lawaureast) 340.00 1 H'J.65 

OM51Q9 9" Green MWS tMvmtoff.* 700.00 169.95 

DM0012 Z50/DD 189.95 

OMI112 12" Grwr 260. DQ 209.95 

17MC6013 13" Culor. hr qualn v 470.00 399.95 

DMC0113 0" Cnlrrr RGB hi res 965,00 796,65 

DM20O INtWf 12" B ft W 179 00 139.95 

0 M2112 IN EW] T Z" Green 199,00 1 S9.95 


t ree w/pur chan* nl Hath Sanyo 


one $49.90 LCD penwalch 


ATARI® instock 

COMPUTERS 

FOR ATARI 400 & BUB- 
GHOST HUNTER (similar to Pac Man} 
Disk $34.35 Cassette £29.95 


RetSKi Your Cost 

1 DEO.OO BH9.95 
1230.00 739,95 


Model 

BOO 16K 

SOD 48K 
ADO 1B0K 
(B0D-32K + 120 RAM disk) 1299.85 
BIB Disk drive 600 00 489 95 

Atari VisiCaPc 200.00 169.95 

825 Impact Ptr 1000.00 779.95 

—ATARI 400 


Personal 

Computer 

System 



SUPER SPECIAL 

Relail 5595.00 


ATARI 4D0 (16X) 

V out Cost $299,95 


4HQ Lang card tipi, $49 95 


ATARI 


fl commodore 

V uir-in 


5K Personal Computer VIC-20 

(Expands lo 32K) Works with any TV! 

Retail;$300.00 Your SPECIAL Cost $259,95 

FREE with puteh of VIC 20 one $49.50 LCD Pen Watch! 
Commodore Datasette Recorder 
for VIC-20 Vuur CDst:$G8,9b We carry all peripherals, 
software & access, for the VlC-20 (we will heat any price!) 



Pac 


Rtrfjit 3? 7 5.0© Pingrammable 

Cclfli Tv Cime 
Your Coil. 

$13095 

Atari's 9^me cartridge - 

man $27.95 


Epson 

1 PRINTERS 

Your Chi 

MX7D 5299.95 

MXBQ with graltrt* 499 95 
MX6DFT * - 599,08 

mm 749,00 

Graphtrax chip 96.0D 


MflTTrEL 

fLicmanicsr 

ItfEUiViSiON 


s 229 95 

Rtlati 1325 00 

animated TV game! 


I D S Prism Printers- 

& Software for Apple Computers M 
"call for our LOW, LOW prices! Yovr 
Immediate delivery- e vt3l! c<n r 

132 column (color) 1995.00 1795.00 
SO column (B & W) 1196.00 939.00 


Leedex High Quality Manila's 


Model 
100 
100 G 
Color 
Color If 


Description fttwil c M i 

!2" B/W r 12 MHz 180.00 149.00 

12" Green. 18 MHz 269.00 199.00 

13" Color, NTSC comp, in put r a uri io amp & spkr439.00 359.DO 
13" Color RG 0 in put, hi res graphics, spkr 1235.0C 799 R0 


Color III 13" Color, RGB 240 line resolution 


693.00 469. DO 
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Circle 283 on inquiry card. 

















































Think Ahead! 


MP/M 8-16 runs 16 bit CP/M 86™ software, so you can 
get what’s coming! 


‘MP/M 8'16 is a proprietary implementation of Digital Research's MP/M 86 operating system, configured for CompuPro by 
G&G Engineering. 

CompuPro is a trademark of Godbout Electronics; MP/M 86, CP/M, CP/M 22 , CP/M 86, CBASiC and CBAS1C 86 are trademarks of Digital 
Research; UNIX Is a trademark of Belt Laboratories. 

Circle 168 on inquiry card. 


Think IMow! 

Multi-user MP/M™ 8-16* runs 8 bit 
CP/M® software better than it’s ever 
been run before. 


With an MP/M 8-16 system, your 8 bit 
programs are ... 


■ You can UPGRADE effortlessly from 8 to 16 bit soft¬ 
ware (for example, from CBASIC™ to CBASIC 86™) with¬ 
out leaving your programs or data behind. You get 
complete file compatibility between 8 and 16 bit CP/M. 

Other systems make you choose between 8 and 16 bits. 

MP/M 8-16 systems have two CPUs—one 8 bit, one 16 bit. 

You get it all. Now. And tomorrow. 

■ Even the hardware is upgradable. Our boards are compatible 
with the IEEE 696 bus (and we’ve got 20 bus slots!). Our state-of- 
the-art systems can keep pace with the state-of-the-art. Just add 
boards. 

■ All boards in our MP/M 8-16 systems are CompuPro’s Certified 
System Components, which includes a two year immediate replace¬ 
ment warranty. 

G&G Engineering and CompuPro™ do it best! 

MP/M 8-16 systems start at $8995, terminals not included. 

G&G Engineering is an authorized CompuPro systems center. We offer 
completely integrated CompuPro based systems running CP/M, MP/M, 
and UNIX.® 


Think bb 


ENGINEERINGS 


1922 Republic Avenue, San Leandro. California 94577 (415) 895-0798 


■ BIG— over 61K! That’s over 6K more 
user space than conventional CP/M 2.2™! 


■ FAST— DMA floppy and hard disks with 
cache buffering. Solid state memory disks. 
High speed (8 MHz) CPU’s. 


■ MULTI-USER— Programs shine and applica¬ 
tions flourish in a multi-user environment 
designed by the best (Digital Research) to meet 
the demands of professionals. 



We’ll pay $50 for your 
IBM Personal Computer word processor. 


EDIX 4 WORDIX is the world’s most advanced, most flexible 
microcomputer word processor. If you’ve missed the 
chance to buy it, we’ll give you another chance. 

No word processor has the features of EDIX4WORDIX. 
Multiple windows. Side-to-side scrolling, Completely 
automatic hyphenation. Automatic footnote placement. 
User-defined macros. Online help. And much more. 

If you haven’t yet bought your IBM Personal Computer 
word processor, then you're even luckier. Just send us 
$195 for EDIX (the editor) or $325 for EDIX +WORDIX. 

Or write for our detailed brochure. 

To seB us your old word processor lor screen editor): Along with your order for EDIX-f WORDIX. 
send us the original diskette, the original manual and binder, and the license agreement Well 
send you a S50 cheek Or you can take a 950 discount Instead. Offer applies only to commercially 
available word processors or screen editors for the IBM Personal Computer. 


Emerging Technology Consultants, Inc. 

Box 154 

Louisville, CO 80027 
(303) 447-9495 

EDIX and WORDIX are trademarks of Emerging Technology Consultants. Inc. 



COPIES WITHOUT PROBLEMS: 


Turnaround time in hours and days, not 
weeks. You get yaur disks when you need them. 

Each copied track is checked bit 
by bit. If it doesn't match your original, it isn’t 
shipped. 

Standard, double-boot, and copy- 
resistant formats. 5d copies minimum, no 
maximum. 

Set-up as low as $1 □ per disk. 
Copying only from 30$, copying and 3M disk 
from $3.CO. Other disks and services also 
available. 

Years of disk duplication experience 
insures a problem-free shipment on time — time 
after time. 

For all your Apple® compatible copying needs. 

THE ALF COPY SERVICE. 


ALF 144B Estes 


Denver, CO 00215 


1303) 23*3-0071 


changed in QHANGE. This pro¬ 
cedure is useful for experimenting 
with the behavior of the model. If the 
values of the model become too large, 
the program truncates the simulation 
to avoid overflow errors. 

Option 4 provides a nice demon¬ 
stration program for showing the 
behavior of systems of linear dif¬ 
ference equations. Of course, such 
systems apply to many phenomena 
other than arms races. A few minor 
modifications would enable the pro¬ 
gram to handle a differential equation 
system. In classroom discussions of 
linear models, I've found this to be an 
effective way of demonstrating the in¬ 
fluence of the eigenvalues on the 
behavior of the system.* 


Availability of the Programs 

If you wish to avoid typing, this pro¬ 
gram is available on disk as part of a 
package of three political science pro¬ 
grams: 

RICHDEMO: Estimation and demon¬ 
stration of the Richardson arms-race 
model 

BANZDEMO: Computation and 
demonstration of the Banzhaf Index of 
voting power in weighted voting situa¬ 
tions. Includes options for direct and 
Monte-Carlo computations , and for 
excluding coalitions. 

VOTEDEMO: Demonstration of the 
majority , plurality, Condorcet f Cope¬ 
land, Borda t and STV voting systems 
for a given set of preference orderings. 

All programs are written in Apple 
Pascal and require the Apple language 
System . They are available on disk 
from the author at the Department of 
Political Science t Northwestern 
University, Evanston t IL 60201. The 
cost is $25 prepaid. 
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COMMODORE VS. APPLE 

IBM.TANDV, ATARI AND ALL THE OTHERS 



The new Commodore 64 personal 
computer has 33% more user memory 
than Apple II+® and 300% more than 
IBM^And, at an incredible $595, it’s 
well under half the cost.” 

—William Shatner 


COMPARE OUR $595 PERSONAL COMPUTER 


FEATURES 

COMMODORE 

"64“ 

APPLE 

II+« 

IBM* 

TANDY 

TRS-nil 

ATARI 

809* 

Base Price 

$ 595 

$1530 

$1565 

$ 999 

$ 899 

Advanced Personal Computer Features 






Built-in User Memory* 

64K 

4SK 

16K 

16K 

16K 

Programmable 

VES 

YES 

YES 

YES 

YES 

Real Typewriter Keyboard 

YES (66 keys) 

YES (52 keys) 

YES (83 keys) 

YES (65 keys) 

YES (61 keys) 

Graphics Characters 

YES 

NO 

YES 

NO 

YES 

Upper and Lower Case Letters 

YES 

Not Included 

YES 

YES 

YES 

Maximum SW Disk Capacity Per Drive 

500k 

I43K 

I60K 

I78K 

96K 

Audio Features 






Sound Generator 

YES 

YES 

YES 

NO 

YES 

Music Synthesizer 

YES 

NO 

NO 

NO 

NO 

Hi-Fi Output 

YES 

NO 

NO 

NO 

NO 

Video Features 






TV Output 

YES 

YES 

YES 

NO 

YES 

Input/Output Features 






“Smart” Peripherals 

YES 

NO 

NO 

NO 

YES 

Software Features 






CP/M Option (Over 1.000 Packages) 

YES 

YES 

YES 

YES 

NO 

Game Machine Features 






Cartridge Game Slot 

YES 

NO 

NO 

NO 

YES 

Game Controllers 

YES 

YES 

YES 

NO 

YES 


*ILnch ,L K " equals I .OCK) characters or digits of in for motion. Disk drives and printers arc not included in prices Models shown vary in their degree of cxpandablilily. 


The new Commodore 64 may well be the most 
outstanding personal computer ever introduced. 

It represents a breakthrough in microcomputer 
technology, with an amazing 64K of memory, and 
features not found in systems costing many times 
more. (Sec chart) 

• How can Commodore do it? Commodore is the 
only U.S, persona] computer company that manu¬ 
factures its own microprocessors, the "heart"of 
all personal computers. (Commodore micro¬ 
processors are used in Apple and Atari computers, 
and many others.) 

• Commodore is the only personal computer com¬ 
pany with a full line of computers—from our 
$299.95 VIC-20 to the remarkable new $1995 
Super PET that speaks 7 high-level computer lang¬ 
uages. 

• And with over a quarter of a million 
computers sold worldwide. Commo¬ 
dore is proven for performance and 
reliability. 

PERIPHERALS 

The Commodore 64 also has a 



full range of low-cosi peripherals, including disk 
drives, printers and communication devices. Our 
low-priced telephone modem permits you to 
access data banks and interface with other com¬ 
puters . 

USES AND APPLICATIONS 

* Word Processing, It s easy and inexpensive on 
the Commodore 64. 

* Electronic Spreadsheet; Lets you plan budgets 
and explore, all your financial alternatives in sec¬ 
onds. And with the optional graphic program, you 
can create bar and line graphs from your spread* 
sheet data. 

* Financial Planning Tools: Such as loan amorti¬ 
zation, total loan cost and buy vs,lease are handled 
with ease. 

* Executive Dlary/Memo Pad: Quick and simple 
way to keep appointments, save 
messages and plan future work 
loads. 

* Doctors’Accounting System. 

A fast, flexible billing and 
accounts receivable package, 


» Legal Time System: Automatically processes 
activities by client, attorney and action, 

• Accounting and Bookkeeping Systems. 
Accounts receivable. Accounts payable. Payroll, 
inventory control. Jobcosting. Engineering. Per¬ 
sonnel recordkeeping. Tax preparation. 

■ Video Games. Challenging and exciting recrea¬ 
tion for every member of the family, 

* Plus CP/ M* Com pati bility. A simple car¬ 
tridge enables you to run thousands of addi¬ 
tional CP/M software programs. 

FULL SERVICE, FULL SUPPORT 
Commodore dealers throughout the country 
offer prompt local service. In addition, our new 
national service contract with TRW provides 
nationwide support. Visit your local Commodore 
dealer fora hands-on demonstration. 

*CP/M is a Unde mark of Digital Research, Inc. 

Available only at computer stores after June 1st. 



fj commodore 

COMPUTER 


Commodore Computer Systems 
681 Moore Road, 

King of Prussia, PA 19406 

Please send me more information. 

Name__ 

Company _ 

Address-.-- 

Gty _ 


BY7 


-Title . 


- State. 


_ Zip _ 


Telephone _ 

Interest Area _____ 

□ Business □ Education □ Personal 


Circle 81 on inquiry card. 
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Disk Products 

Disk 1 . DMA floppy disk controller; single and 
double-density, single and double-sided (soft- 
sector). Available in 8" and 5.25” formats. $495, 
$595 CSC. CP/M 2.2 $175, CP/M-86 $240. 

Disk 2. DMA hard disk controller handles up to 
four disk drives, up to sixteen heads per drive. 
MP/M, CP/M-80, and CP/M-86 compatible. 
Includes CP/M 2.2. $795, $895 CSC. 

Floppy Disk Sub-System. Two Qume 
quad-density drives deliver 2.4 Mbytes of on-line 
storage. All-metal enclosure; Disk 1 DMA 
controller, CP/M-80, and CP/M-86 included. $3295. 

CPUs 

CPU 8085/88. The first dual processor board 
runs 8 bit and 16 bit software. $425, $525 CSC. 

CPU z. Excellence in a high speed Z80A board. 
$295, $395 CSC (with Z80B). 

CPU 8086/87. 16 bit CPU with 80130 interval 
timer/interrupt controller and socket for 8087 
math co-processor. Works with any mix of IEEE 
696/S-1008or 16 bit memory. $695(8 MHz), $850 
CSC (10 MHz). Add $600for8087(limits clock 
speed to5 MHz). 

In ter facers 

Interfacer 1 . Two RS-232C serial ports, full 
handshake, independently selectable Baud rates. 
$249, $324 CSC. 


Interfacer 2. Three full duplex parallel ports 
plus one full-feature RS-232C serial port. $249, 
$324 CSC. 

Interfacer 3-5. Five RS-232C serial ports (2 
sync/async, 3 async) with full handshake and 
selectable Baud rates. $599, $699 CSC. 

Interfacer 3-8. Eight RS-232C serial ports (2 
sync/async, 6 async) with ful I handshake and 
selectable Baud rates. $699, $849 CSC. 

Interfacer 4. Three RS-232C serial ports, one 
parallel port, and one Centronics parallel port that 
even gives Epson printers full graphics capability 
(no buffer needed). $350, $450 CSC. 

Memories 

M-DRIVE. When you need computing in the fast 
lane, you need M-DRIVE—the first "solid-state 
disk drive” for microcomputers. 128K M-DRIVE 
$1198,256K M-DRfVE$2395. 

RAM 16. Static, 10 MHz, works automatically 
with 8 or 16 bit systems. (64K X 8 or 32K X 16). 

$650, $750 CSC. 

RAM 17. Static, 10 MHz,64K X8, ultra low 
power (1.6 Watts typical). RAM 17-64K: $599, $699 
CSC. 

RAM 20. Static, 10 MHz, extended addressing 
or bank select. RAM 20-8K: $210, $280 CSC. RAM 
20-16K: $285, $355 CSC. RAM 20-24K: $355, $425 
CSC. RAM 20-32K: $425, $495 CSC. 

RAM 21 . Static, 12 MHz, low power/high 
density. Works automatically with 8 or 16 bit 
systems (128K X 8 or 64 K X 16). $1695, $1895 CSC. 


...is exactly what you expect from the company which pioneered active 
termination, dual processing for microcomputers, DMA soft and hard disk 
controllers, M-Drive (the “solid-state” disk), and now, MP/M® 8-16 —the first 
multi-user operating system that runs any mix of 8 and 16 bit software within 
a multi-user system. 

As you might also expect, our computers are as impressive as our track 
record. Visit your authorized CompuPro Systems Center to experience the 
state of the art in business, industrial, and scientific microcomputing. 


Other Products 

MP/M 8-16 Operating System. 

CompuPro’s proprietary version of Digital 
Research's multi-user MP/M-86 (V2.X) runs 8 bit 
(CP/M 2.2) and 16 bit (CP/M-86) 
software— simultaneously —in a multi-user 
environment. Available only for CompuPro 
systems. $1000. 

MPX 1-4 (4K on-board RAM); MPX 1-16 (16K 
on-board RAM). Front end processor for multi-user 
systems. 4K: $495, $595 CSC. 16K:$649,$749CSC. 

Enclosure 2. Rugged, ali-metal construction. 
With 20 slot motherboard, constant voltage power 
supply, line filter, cutouts forconnectors, positive 
pressurized fan with filter, attractive styling. 

Desktop model $825, rack mount $895. 

System Support 1. Battery ciock/calendar; 
sockets for battery backup RAM, 9511 or 9512 
math processor, and 2716 ROM options; RS-232C 
serial port; triple interval timers; dual interrupt 
controllers; power fail interrupt; more. $395, $495 
CSC (add $195 for optional math processor). 


Motherboards 

6 Slot Motherboard (with active termination, 
Faraday shielding). $140, $190 CSC. 12 slots: $175, 
$240 CSC. 20 slots: $265, $340 CSC. 

Documentation 

“CompuPro Product User Manuals: 
1975-1980”. 250 + pages of data on 
Godbout/CompuPro products. Softcover, $20. 

“CompuPro Product User Manuals, 

Volume 2”. 300 + pages of data on newer 
CompuPro products. Softcover, $25. 

“Interfacing to S-1OO/IEEE 696 
Microcomputers”. By Mark Garetz and Sol 
Libes (McGraw-Hill). Covers operating 
requirements and characteristics of the S-100 bus. 
Softcover, $15. 

CP/M, CP/M-86, and MP/M are trademarks of Digital Research. 
MP/M 8-16 is used under license from Digital Research. 

All CompuPro system components are backed by a one year 
limited warranty (two years for boards qualified under the 
Certified System Component high-reliability program) 


CompuPro 

^tll III—Mil Mill—— IIIIIIH II 1 11II 


CompuPro division, Godbout Electronics, Oakland Airport, CA 94614-0355 



Software Tools for Writers 

A programmer describes his experiences 
developing tools that make writing easier. 


Word processors have changed the 
way I think about writing. To be 
honest, 1 don't think I would even try 
to write if 1 didn't have a computer 
and a good text editor, A word pro¬ 
cessor lets me experiment with my 
prose. It removes the fear of making a 
mistake. Nothing takes the fun out of 
writing faster than having to retype 
pages over and over again. 

My word processor also gives me a 
copy of my writing that my computer 
can read, which makes it easy for my 
computer to do more than just help 
me type neat pages. In this article I'm 
going to talk about some of the ways 
in which computer programs that 
read and analyze writing can help 
you write better. I'll also present list¬ 
ings of two assembly-language 
routines that are useful in dictionary 
programs. 

Your computer can help you im¬ 
prove your writing in many ways. A 
spelling checker is an obvious exam¬ 
ple. Computers also can analyze how 
"readable" your writing is by using 


Wayne Holder 
Oasis Systems 
2765 Reynard Way 
San Diego, CA 92103 

various statistical formulas that 
measure how easy your writing is to 
comprehend. Or they can check your 
punctuation, grammar, use of passive 
voice, and overuse of words and 
phrases. 

Once you get used to the idea of a 
computer looking over your shoulder 
while you write, I think you'll realize 
that writing can be fun! Then you'll 
start wanting your computer to do 
more than just make your writing 
OK. You'll want programs that make 
it easier for you to experiment with 
your text, rearranging it in novel 
ways. 

1 based much of this article on my 
experience writing such programs. 
My interest began when I started 
planning a commercial spelling- 
checker program. While researching 
the project, I discovered that many 
other people had developed inter¬ 
esting computer aids for writers. In¬ 
spired by these aids, I began to 
modify my plans as I considered mak¬ 
ing the spelling checker the basis of a 


much more ambitious writing 
analysis system for microcomputers. 

Sources of Inspiration 

The most inspirational software 
package I came across was The 
Writer's Workbench, developed at 
Bell Laboratories for the Unix 
operating system. The Writer's 
Workbench is a system of programs 
that work with the existing Unix text 
editors and formatters to do prose 
evaluation. Many of the programs 
can be used only on the Unix system, 
but The Writer's Workbench served 
as a helpful guide to the kinds of com¬ 
puter analysis that could be useful to 
writers. 

I was also inspired by the book 
Software Tools by Brian W. Ker- 
nighan and P. JL Plauger (see 
reference 6). I wanted my system to 
grow as I added new kinds of analysis 
programs, so the idea of "software 
tools" appealed to me greatly. Ker- 
nighan and Plauger advocate writing 
programs as small, multipurpose 
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CP/M* 


ANYONE CAN USE CP/M 
WITH SUPERVYZ 

SUPERVYZ is a revolutionary soft¬ 
ware concept that serves as a 
mediator between the user and 
CP/M, requesting information in plain 
English and translating the response 
into the form CP/M recognizes. Users 
are led from one application to 
another in a courteous and step-by- 
step sequence of menus. Aided by 
descriptive error messages and 
computer-assisted tutoring, the 
operator avoids mistakes and is advis- 
ad of the next step in a polite and 
friendly manner. 


EXPAND YOUR MARKET 
AND LOWER COSTS 

As a Dealer, SUPERVYZ allows you 
to sell CP/M computers and applica¬ 
tion software to non-technical 
markets, without the added expense 
of teaching the operating system. 
EPIC supplies the menus or you 
create your own to meet the exact 
needs of your customers. Because 
SUPERVYZ is compatible with over 
8,000 programs and 300 com¬ 
puters, you can bundle software from 
different suppliers and SUPERVYZ 
does the teaching. This eliminates 
costly after-the-sale handholding. 

For further information about EPIC 
SUPERVYZ, call or write us today. 



tar t- 4 *’ numtar Ur i3*c.r»d (uimttgn 10 |F n« ? ‘cr Mp? i | 
TFin II? I he OTt™r&iJliioniil liut BrSti. 



Jupervyz is a trademark of 
pic Computer Corporation, 
CP/M is a Trademark of 
Digital Research. 
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EPIC || SOFTWARE 

Epic Computer Corporation 
7542 Trade Street 
San Diego, CA S2121 


NOW SOLD THROUGH DISTRIBUTORS 
IN POPULAR FORMATS 

800-421-0B14 

DEALERS ONLY PLEASE 

Circle 157 on Inquiry card. 
























Normal Word 


Compressed Word 


ABACK (first word not compressed) ABACK 

ABANDON 3NDON 

ABANDONING 7ING 

ABANDONMENT 7MENT 

ABASEMENT 3SEMENT 


42 characters 


26 characters 


Figure 1: The technique of text compression in a computerized dictionary. A letter 
count replaces the number of letters at the beginning of a word that are the same as the 
letters at the beginning of the previous word. The number of letters in the words is 
reduced in this example from 42 to 26. Listing 1 shows how this technique was coded 
in 8080 assembly language. 


units that can be strung together in 
different ways to achieve a more 
sophisticated result. I knew right 
from the start that I wouldn't be able 
to foresee all of the things that people 
might want to do with my system, 
nor would I know exactly what sort 
of new analysis programs I might 
write in the future. So a modular ap¬ 
proach seemed the most flexible. 

Spelling Checkers Reduce Anxiety 

It is my personal conviction that 
people shy away from writing 
because they can't spell properly. 1 
know that the fear of embarrassing 
myself because of my "creative" spell¬ 
ing has been a problem for me. Com¬ 
puterized spelling checkers are a great 
way of reducing "misspeller's 
anxiety." They let you write text pri¬ 
vately at your computer terminal and 
quickly check and correct spelling er¬ 
rors before anyone else can see them. 

One of the first spelling checkers 
was written by Ralph Gorin for the 
DEC-10 computer at Stanford 
University in 1971, Gorin's program 
was the model for others to come. 
The Unix operating system, a later 
development, provides two spelling 
checkers called SPELL and TYPO. 
TYPO uses a statistical approach to 
find spelling errors by looking at 
pairs and triplets of letters called 
digrams and trigrams (see reference 
2). TYPO works by noting that cer¬ 
tain combinations of letters are very 
rare. Words using these combinations 
are likely misspellings. This technique 
is not as accurate as one that uses an 
on-line dictionary because it will not 
locate misspelled words that contain 
legal trigrams and digrams. However, 


I want to discuss this idea again a bit 
later because it offers a way to catch 
typos and spelling errors as you type 
in your text. 

The Word is a series of programs 
that 1 planned originally as a spelling- 
checker system. During development 
I tested my program on my wife, 
Nancy, who writes and publishes 
romantic fiction. Her comments as a 
novice computer user helped me 
make the programs more flexible and 
useful. 

The Word has a program called 
SPELL that is similar in principle to 
the Unix program of the same name. 
The Word, however, works on the 
CP/M operating system. 1 designed 
SPELL to check for misspell mgs by 
looking up words in a dictionary. I 
did not use any form of "suffix strip¬ 
ping" {removing suffixes from words 
before checking the spelling of the 
root) because I felt that it would com¬ 
promise the accuracy of the program. 

In order to be useful, a microcom¬ 
puter-based spelling checker must 
overcome several limitations of small 
microcomputers: limited size and 
hardware specificity. A good spelling 
checker needs a reasonably large dic¬ 
tionary, and the dictionary must fit 
onto a floppy disk. In addition, the 
spelling checker must be able to read 
the text file formats of different text 
editors and word processors. 

Dictionary Compression 

To fit a large dictionary onto a 
microcomputer, some form of text 
compression must be used. The Word 
has a dictionary of about 45,000 
words, which, in a text file, require 
over 440K bytes of disk space, A dic¬ 


tionary for a spelling checker is sim¬ 
ply an alphabetized list of words, and 
such lists can easily be compressed. 
The first few letters of successive dic¬ 
tionary words usually share identical 
letter combinations at the beginning 
of each word as a result of alpha¬ 
betical ordering. To avoid this redun¬ 
dancy, the compression program 
removes common letters from succes¬ 
sive words and replaces them with a 
one-byte count. Figure 1 gives an ex¬ 
ample. This compression method, 
when combined with several other 
techniques, squeezed the dictionary 
into 136K bytes of space. 

Listing 1 shows an early version of 
the dictionary compression program. 
In later versions, I added some im¬ 
provements that resort to esoteric 
programming, so for clarity I have 
left them out. The program in listing 
1 reads characters from an input file 
via the subroutine GET$UPPER (not 
shown). The program writes com¬ 
pressed output to a file via the sub¬ 
routine WRT (also not shown). 
Words are delimited by setting the 
MSB (most significant bit) of the last 
character. When the program detects 
an EOF (end-of-file) code it branches 
to the Exit routine. The program ex¬ 
pects the Exit routine to close the out¬ 
put file and exit to the operating sys¬ 
tem, The program is written in 8080 
assembly language and conforms to 
CP/M file conventions. 

Listing 2 shows a subroutine that 
does the inverse operation to "un¬ 
compress" words and pass them back 
to a calling program. On each call, 
the subroutine reads a single word 
from the dictionary and returns it in 
WGRDJBUFFER, The end of the 
word in the buffer is delimited by a 
null byte. The subroutine assumes 
that it can read characters from the 
compressed dictionary by calling 
GET$CHAR. You should not alter 
the content of WORD$BUFFER 
because the subroutine needs it to 
"uncompress" subsequent words. 

Compatibility with Text Editors 

My biggest headache in developing 
SPELL was designing it to read text 
files from many different word pro¬ 
cessors, Document files composed 
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UP TO J.U USERS ON THE SlOO BUS! 

INTRODUCING THE TELETEK LINE OF MULTIPROCESSOR PRODUCTS 


SYSTEMASTER® 


SINGLE BOARD COMPUTER 

* 795 .°« 


1 4 MHZ Z-80A Microprocessor 
' 64 Kx8 Bank SwitchabEe RAM 

* NEC 765 Floppy Disk Controller Implemented with DMA! Runs any 
combination of single or double sided, 5V4 or 8 inch drives in single 
(IBM 3740) or double (IBM2D) density 

' 2 RS-232C 45-19.2K Baud Serial Ports for terminals, modems, or 
printer 

> 2 Parallel Ports for printer or intelligent hard disk controller 

* Real Time Clock 


SBC-1 SLAVE PROCESSOR BOARD 

■ 4 or 6 MHZ Z-8QA Microprocessor 370C 00 

* 64K or 128K of Bank Switchabfe RAM # 5J O « 

* 2 RS-232C 45-19.2K Baud Serial Ports 4 MHZ/64K 

* 2 Parallel Ports for printer or can be used with PSC board for 
synchronous PS-422 communication up to 163K baud 

* IK or 2K FIFO Buffer for S-10D bus communication with master 


TYPICAL DISTRIBUTED PROCESSING SYSTEM CONFIGURATION 


rani . r 

I STORAGE | , 

- % * L MASTER 


IEEE gH-SMHI W$ 


PROCESSOR 
TEi|TE« i 
ST STEM ASTER' 




TIC 

SLAVE 

MiacESSDfl; 

lie 

TELETEK 
SBC I 


q.j. 

_ AnniTinuar - •* 


DISK DRIVE 
EMULATOR 
TELETEK 
Z&fflC RAM 





L ^SHMES 


POSSIBLE CONFIGURATIONS: 

* Basic single user system — SYSTEMASTER® with CP/M* 

* Two user system — add 64K memory board and MP/M* 

* Six user system — add 256K memory board, MP/M* and PSIO board 

* Sixteen user system — add one SBC-I per user and TURBODOS** 

*Product of Digital Research ** Product of Software 2000 

16 USER DISTRIBUTED PROCESSING SYSTEM FEATURES: 

* SYSTEMASTER® manages shared resources (disks, printers) 

* SBC-I services individual users (CRT terminal, modem, local 
printer) 

* S-100 bus used only for interprocessor communications — all 
programs execute within each processor board 

* Additional system resources (modems, printers, disk/tape 
storage, and memory) can be added by using other TELETEK S-100 
boards: 

— Disk emulation - add TELETEK 256K memory board(s) and RAM 
drive software 

— Printers/modems /hard disk interface - add TELETEK PSIO 
board 

’’"nEwToVcENTROnIcS 779* 

& Radio Shack Line Printer I 

MAKE YOUR PRINTER A REAL WORKHORSE WITH OUR 


OTHER TELETEK $>100 BOARDS: 

• 64K/256K Bank Switchabie Memory Board - OK: *495.00; 
64K: *595.00; 256K: *995.00 

• PSIO - 4 serial port/2 parallel port I/O board — *295.00 

• FDC-I — same as SYSTEMASTER® except has PROM programmer 
and 8K RAM/ROM - *595.00 

• FDC-I I — Floppy Disk Controller with NEC765, Bootstrap PROM, 
sector buffer — *295,00 

• I 2 — Intelligent interface Board with own Z-SOAand 6 parallel ports 
(ideal for interfacing to hard disk or tape controllers) — *275.00 



< 


NEW PRINTER 
CONTROLLER 
ROARD 


Replaces the existing controller board jn your printer and adds: 

• Bidirectional logic-seeking print capability 

• Fuli UPPER/lower case ASCII plus TRS-80 graphics or RADIX scien- 
tifics character sets in 9 x 7 or 9x9 dot matrix format (9 x 9 requires 
that a nine wire print head be installed) 

• Motor control — turns off the motor when the printer is not in use 

• 2048 character buffer — for faster throughput of text 

• Software selectable print densities (10, 12, 15 and 16.5 characters 
per inch plus DOUBLE WIDTH in each), forms length control, and 
self-test cafa go 

wtlUi Assembled and Tested 


ADD lowercase with our PLUG-IN piggyback board 

9Wx7H Dot Matrix *135; 5Wx7H Dot Matrix *95 
TWO complete character sets on board: 96 character ASCII PLUS 
choice of API, TRS-8D/H-19 Graphics or Scientific. Most printers 
convertible; specify logic board number. 

Radix 

Technologies 

Suite 400 Carolyn Building 
10400 Eaton Place 

Fairfax, VA 22030 (703) 385-0900 

VISA, MasterCard, check, CUD accepted 


Circle 328 on Inquiry card. 


BYTE July 19S2 141 






































































Circle 280 on Inquiry card. 



personal computer 

UCSD 

p-System"IV.1 


A superior implementation of the UCSD 
p-SYSTEM is available NOW for your IBM 
Personal Computer. 

Network Consulting has added many 
features that the professional programmer 
will find useful. These features are not 
available from any other sources. 

* Hard disk support for Corvus, Tall Grass 
Technology and others 

* 25% more floppy storage, without adding 
or modifying hardware, retaining compat¬ 
ibility with standard IBM diskettes 

* Double sided and double sided/doubie 
tracking stepping floppy disk drive sup¬ 
port 

* Up to BOOK on each mini-diskette 

* RAM disk support (a pseudo-floppy 
volume that uses up to 512k RAM) 

- B086/87/S8 macro assembler 

* Extended memory support 

- Adaptable system support available for 
adding custom I/O drivers 

- Remote Terminal support 

* XON/XOFF flow control for serial printers 

* A library of program modules and other 
utilities 

* Disk write verification 

* and morel 

Standard p-Syslem features include: 

* Standard I/O redirection (including com¬ 
mand files) 

* Dynamic program overlays 

* Support for asynchronous processes and 
concurrency primitives in Pascal 

* Fast Pascal p-oode compiler 

* Fast FORTRAN and Basic p-Code com¬ 
pilers also available 

* A powerful screen oriented editor 

* A filer for handling both files and volumes 

* A Native Code Generator that processes 
your Pascal. Fortran and Basic programs 
to convert parts of them to native machine 
code 

* Dynamic runtime binding of separately 
compiled programs and units 

* Turtiegraphics for easy graphics displays 

- Print spooler for background printing 

* Symbolic debugger 

USCD p-SYSTEM from 
Network Consulting 

The only serious choice for business 

TM The Regents of the University of California 


Network Consulting Inc. 

A106- 1093 W. Broadway 
Vancouver, B.C. 

Canada V6H 1E2 
(604) 738-3500 


Listing 1: Art early version of The Word's dictionary compression routine , Written in 
8080 assembly language , the routine reads in a word list by calling the subroutine 
GETSUPPER (not shown) and writes a compressed file by calling the subroutine 
(also not shown). The compression routine compares a word to its predecessor f counts 
the number of beginning letters that are the same , and then replaces the beginning letters 
in the second word with the count of the duplicates. The rest of the second word is 
stored literally. Figure 1 illustrates the technique embodied in this subroutine. 


; This program reads an alphabetized word list as input 
via calls to GETSUPPER (returns characters converted 
to upper case) and writes a compressed file via calls 
to WRT, At the end of the input file the program exits 
to EXIT- 


COMPRESS: 

; Read a word from input file into 1 WGRD$BUFFER r . 
f Words can only begin with a letter, but may contain 
letters and apostrophes 

LXI H,WORD$BUFFER 

MVI B, 0 

CALL GETSUPPER 

CPI 1AH ; CP/M End of File? 

JZ EXIT 

CPI 1 A 1 

JM WORD$READ 

CPI *Z f + l 

JP WORD$READ 

; Get here when input character is a letter 
ALPHA$READ: 

MOV M,A 

I NR B 

I NX H 

CALL GETSUPPER 

CPI 27H ; apostrophe 

JZ ALFHA$READ 

CPI 'A 1 

JM WORD$END 

CPI 1 Z 1 +1 

JM ALPHA$READ 

WORDSEND: 

; Get here with word in 1 WORD$BUFFEK 1 and B=Length 
} set MSB of last character in word 
DCX H 

MOV A,M 

ORI 80K 

MOV M,A 

MOV A,B 

} Reject words of less than 2 characters 
CPI 2 

JM WORD$READ 

; Compare new word to old word 
LXI H,WQRD$BUFFER 

LXI D,LAST$WORD 

MVI C,0 

COMP$LOOP: 

PUSH B 

MOV A,M 

ANI 7FH 

MOV C,A 

LDAX D 

ANI 7FH 

CMP C 

POP B 

JNZ COMF1 

INR C 

LDAX t> 

ORA K 

I NX H 

I NX D 

ANI 80H 

JNZ COMF1 

DCR B 

JNZ COMP$LOOP 

COMPI: 

; Write compression count and remaining characters to disk 

Listing 1 continued on page 144 
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Boldly Go Where No Drive 
Has Taken You Before... 


Give your APPLE II® a Fourth 
Dimension — the totally compatible 
5W drive that takes your system 
farther, faster. With read/write elec¬ 
tronics so advanced that reading 
errors are virtually eliminated. With 
a track zero microswitch that keeps 
boot and track access smooth and 
quiet. With the ability to read half¬ 
track software and up to 143,360 
bytes on DOS 3.3®. With similar 
performance on DOS 3.2.1®, Pascal® 
or CP/M® operating systems. And. 
the disk enclosure mates perfectly 
with APPLE cabinetry. 


EXTENDED WARRANTY - We offer 
a 12 month parts and labor warranty 
extension at no cost to you. 

IMMEDIATE DELIVERY - Immediately 
available in quantity. We offer same- 
day shipment if your order is received 
by noon (PST). 

$30 FACTORY REBATE - Receive 
a $30 factory rebate if the warranty 
card is received by us on or before 
August 31,1982. See participating 
dealer, or call direct. Suggested 
Retail Price: $419.00. 


TAKE YOUR APPLE TO THE LIMIT 
WITH A FOURTH DIMENSION DRIVE. 

Ask for additional information. Dealer 
inquiries invited. Contact: 

Fourth Dimension Systems 
3100 W. Warner Avenue, #7/Dept. B 
Santa Ana, CA 92704 
(714) 850-1228 


.1111.1 VI JF.IW 


DIMENSION 


r SYSTEMS 
Mastercard and Visa accepted. 


APPLE , APPLE II, DOS 3.2.1 and DOS 33 are registered trademarks trf APPLE Computer, Inc.. Pascal Is a trademark of UCSD; CP/M is a registered trademark of Digital Research, Inc. 


Circle 267 on Inquiry card. 
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ANNOUNCING 

FORTHWRITE 


AN OUTSTANDING WORD 
PROCESSOR FOR YOUR 
TRS-80 MODEL I OR III OR IBM 
PERSONAL COMPUTER! 

IT you need to type any of the teHowing softs of documents: 
business or personal letters. torm letters, proposals and 
»sli mates, term papers and Iheses, newspaper and 
magazine articles, books, stage scripls — Ihen FORTH- 
WRITE is the tool you want. Designed lor easy and effective 
use by computer novices, unusual power and flexibility loi 
Ihe advanced user's mqsl complex: tasks, all wllh iustanl 
response lime 

FORTHWRITE combine the power of MMSFORTH with IPe 
beat features Of SCRIPSfT Hrademark of Tandy Cotp.) end 
WORDSTAR (trademark MicroPro], Learning becomes 
easy thanks to on-line Help screens, e*ce-ltervl keyboard 
mnemonics and screen prompt, a good manual and sample 
tfocumor>ls - include " feature permits internal chaining of 
documents, tent blocks (and address Files), custom 
keyboard enlries, etc Ouldeolrng, multiple 'me odd and 
even headers and foolers, screen windowing to 256 
columns, MORE 

Standard serial and parallel printer drivers with inline 
printer control codes are provided, plus TRUE PROPOR 
TIONAL drivers wnh tabbing To* the NEC Spin writ ei and 
TRS-flC Daisy Wheel II printers, subscript, superscript and 
boldprlnt on the above and Ep&on/ISM printers, a printer 
spooler and MUCH more 

Print capacity is limited only by disk space imultiple 
documents can be chained at printout and up to 8 disk 
drives can provide contiguous data space), while editing 
takes advantage of Ihe exceptional speed of in memory 
operation A print to disk option permits examination ol lor 
mailed out put wUhoul hardcopy 

FORTH WRITE VI 0 (requires MMSFORTH V2 Dr? t. Z drives 
* 48 K RAM) *175.00’ 


® l FORTH 


THE PROFESSIONAL FORTH 
SYSTEM FOR TRS-80 
AND IBM PC 

(Thousandg of systems In use) 

MMSFORTh Disk System V2J (requires 1 drive. 32 K RAM) 
For Radio Shack TRS-W Model # or III *129 95* 

For IBM Personal Computer (SQ-coi screenr 1249.95’ 

AND MMS GIVES IT 
PROFESSIONAL SUPPORT 

Source code provided 
MMSFORTH Newsletter 
Many demo programs aboard 
MMSFORTH User Groups 
inexpensive upgrades to latest version 
Programming at ell can provide advice, modifications and 
custom programs, to fit YOUR needs. 

OTHER MMSFORTH PRODUCTS: 


The DAT AH ANGLER database management sys. 
FORTH COM communications program 
MMSFORTH UTILITIES Diskette 
MMSFORTH GAMES Diskette 
MMSFORTH GENERAL LEDGER 
TRADESHOW GOmm-odllies Exchange 
smart terminal 


S 59.95’ 
139 95’ 
09 95* 
*39-95’ 
S 350.00' 


(995,00’ 


FORTH BOOKS AVAILABLE 


MMSFORTH USERS MANUAL without Appendices, ter non 
owners 117.50* 

STARTING FORTH Pest companion lo our manual 
*. *15.95’ 

THREADED INTERPRETIVE LANGUAGES - advanced, ex¬ 
cellent analysis bf M M $FOF[rH-1 ike l#fl ^a^ei 

PROGRAM DESIGN A CONSTRUCTION m|ro |p structured 
programming, good lor Forth *13.95' 

FORTH 79 STANDARD MANUAL official referent* lo 
79-STAND A R D word set, el c 111.9$ ’ 

FORTH SPECIAL ISSUE. BYTE Magazine (Aug lSaOi -we 
slock this collector's item ter Forth users and beginners 

94-WT 


* - ORDERING INFORMATION: Sollware prices include 
manual's end require signing of % non-transferable single 
system, single-user license. Describe your Hardware. Add 
(2.00 SFH plus $3.00 per MMSFORTH and *1.00 per addr- 
lionet book; Mess orders add 5% fax Foreign orders add 
20%. UPS COD, VISA A MJC accepted, no unpaid purchase 
orders* please 

Send SA5E ter Pee MMSFORTH information 
Good dealers sought 

Get MMSFORTH products from your 
computer dealer or 

MILLER MICROCOMPUTER 
SERVICES (B7) 

61 Lake Shore Road, Natick. MA 01760 
(617)653-6136 

V - 
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Listing 1 continued: 

; Words with less than 2 letters compressed are written intact 
MOV A,C 

ORA A 

JZ WORDSWRITE 

DCX H 

CPI 1 

JZ WORD$WRITE 

i NX a 

CALL WRT ; Compression count 

WORD $WRITE: 

MOV C, M 

CALL WRT 

1NX H 

MOV A,C 

ANI 80H 

JZ WORD$WRITE 

; Move new word into old word buffer 
LXI H f WORD$BUFFER 

LXI D,LASTSWORD 

WORD?MOVE; 

MOV A,M 

STAX D 

INK H 

I NX D 

ANI 80H 

JZ WORD?MOVE 

JMP W0RD$READ ; get another word 

I 

; LAST?WORD is initialized to zero to prevent accidental 
; match of first word, 

LAST$WORD: 

DW 010/0/0/0/0/0/0/0/0/0/0/0/0,0 , 0 

WORD $BUFF ER: 

DS 12 


Listing 2: A subroutine that 'uncompresses' words and passes the reconstituted words 
back to the catting program , This subroutine reverses the operation done in listing 1. 
Note that the subroutine assumes that it can read characters from the compressed dic¬ 
tionary by calling the subroutine GETSCHAR (not shown). 


MAIN5READ: 

; Read a word from compressed dictionary via GET?CHAR 
; and put into DICT$BUFFER. Last character's MSB is 
; set, Return carry set if end of input file, 

; Subroutine assumes that previously read word is 
; still in DICT5BUFFER. 


LXI 

H,DICT$BUFFER 


CALL 

GETSCHAR 


CPI 

1AH 

t CP/M End of Pile 

STC 



RZ 


; End of dictionary 

ORA 

A 


JM 

SINGLESLETTER 


CPI 

•A' 


JP 

NOTSCOMPRESSED 


; Reconstruct 

compressed word 


LXI 

H.DICTSB0PFER 


MOV 

E, A 


MVI 

D,0 


DAD 

D 


DCX 

H 


MOV 

A,H 


ANI 

7FH 


MOV 

M, A 


INX 

H 


JMP 

MAINSREADSLOOP 


NOTSCOMPRESSED: 


? Get here if 

word is not compressed 

MOV 

M, A 


INX 

H 



Listing 2 continued on page 146 
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Starbyte .. .A powerful processing board with expandable 
disk storage capability. 

flarbyte .. .Special design features enhance its operation 
under CP/NT! 

byte ...Ready to out perform any computer twice its 
size. 

tarbyte offers power, versatility, and speed at a size and 
price you can afford. Starbyte utilizes the Zilog Z80A 
microprocessor family. 128K of RAM, and a Western 
Digital Floppy Disk Controller, all combined on a single 
poard, To further bolster its power, Starbyte incorporates 
he Western Digital “smart" Hard Disk Controller allowing 
:or more than 10 megabytes of storage 

Features of All five Systems: 

4 megahertz Z80A (no wait states) 

128K RAM 

2 serial ports 

1 Centronics parallel port 

CP/M'“ compatible 

Track buffer for rapid floppy access 

5V dual-sided, double-density floppy disk drives 


Individual System 
Starbyte S8C I: 

Starbyte SBC II: 

Starbyte SBC III: 


Starbyte SBC IV: 


Starbyte SBC V: 


SfeSSIII 

computer ■ 
products.™:. 


Features: 

Includes two 96TPI 5VT floppies and 
controller 

Includes one 96TPI 5 VS" floppy and a 
6.4 meg hard disk and controllers. 
Includes one 5V 96TPI floppy and one 
12 8 meg 5%" hard disk with control¬ 
lers. 

Includes two 96TPI slimline floppies 
and one 6.4 meg 5V«" hard disk with 
controllers. 

Includes two 96TPI slimline floppies 
and one 12.8 meg 5YT hard disk with 
controllers. 

ASAP COMPUTER PRODUCTS LTD. 

116 Viceroy Boat 0-12 Com id Toronto Ontario 
UK1A9 Canada- ( 1161 73A-C60O 1800)268-1996 


1196 f Widow SI 
Signal Hill CA 90806 
1800! 121-7701 

12131595-5131 17111891-2663 


JSjTdfll 

TECHNOLOGY INC 
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GOTCHA 

COVERED 


if you’re looking for computer terminal 
desks and work stations, CF&A has 
"gotcha covered". Not with just a desk 
or two, but with a full line of modular, 
integrated computer furniture. From our 
24” x 26" Classic Series terminal stand 
to our 72" x 32" DR Series console with 
left or right-mounted twin RETMA en¬ 
closures,,, and everything in between. 
Like Microshelves, Datashelves, Apple 
or IBM desks, printer stands, media 
stands, turntables, returns, drawers, 
doors, color selections...the list goes 
on and on. You also get durable con¬ 
struction, competitive prices, quick 
delivery, and friendly service. Call or 
write for more information. We’re the 
straight shooters. We f re Computer Fur¬ 
niture and Accessories. We ve "gotcha 
covered". 


CF*A 

Computer Furniture and 
Accessories, Inc. 
515 West 132nd Street 
Gardena, CA 90248 
(213) 327-7710 


listing 2 continued*. 


MAXN$READSLOOP: 

; Read remaining letters of word 
CALL GET$CHAR 

SINGLESLETTER; 

MOV M,A 

I NX H 

AN! 80H 


JZ MA1NSREADSLOOP 

RET 

DICTSBUFFER: 

DB 40 

only of text do not cause much of a 

problem. However, most word pro¬ 

cessors include special control codes 
to indicate underlining, superscript¬ 
ing, and hyphenation. You can ignore 
most of these codes, but if the word 
processor has inserted them in the 
middle of a word (as with optional 
hyphenation points), SPELL must 
remove them before processing the 
word. 

SPELL also had to be designed to 
ignore formatter commands. Word 
processors and text formatters use 
these codes (sometimes called dot 
commands) to convey information 
about page length, margin settings, 
etc. Formatting commands are usual¬ 
ly on a line beginning with a special 
character, such as a period. Or, in 
some cases, they are bordered by 
special characters, such as back 
slashes. 

I designed SPELL to read the text 
file formats of most of the currently 
available word processors and text 
editors. The only ones that I had any 
real problems with were the more ad¬ 
vanced, such as Wordstar and Magic 
Wand. Wordstar has the nasty habit 
of setting the MSB of certain file 
characters. This bit controls the 
justification of words on a line. Clear¬ 
ing the bit, if set, partially solves the 
problem. However, when reading 
and altering a Wordstar document 
file, programmers must be careful to 
restore the setting of this bit before 
writing the altered file to disk. 

Deciding what to do about 
hyphenated words was another chal¬ 
lenge in designing a spelling checker. 
If you treat a hyphenated word as a 
single word, what do you do with 
constructs such as state-of-the-artl 
Do you add all hyphenated words to 


the dictionary, even if the individual 
words are already there? 

SPELL breaks hyphenated words 
into their component words except 
when the hyphen occurs at the end of 
a line of text. When that happens, it 
usually means that the word has been 
divided to fit onto the line. Divided 
words must be reassembled before 
processing. SPELL also ignores so- 
called soft hyphens that are inserted 
into words as optional hyphenation 
points, regardless of where they 
occur. 

Automatic Hyphenation 

My idea of a useful computer pro¬ 
gram is one that performs tasks that I 
find tedious. Looking up the proper 
place to divide a word at the end of a 
sentence is tedious. Several word- 
processor programs currently provide 
features to hyphenate lengthy words 
as they are entered, but all rely on 
fairly simple hyphenation algorithms 
that do not perform very well in prac¬ 
tice. Adding hyphenation informa¬ 
tion to the on-line dictionary would 
seem to be one way of solving the 
hyphenation problem. After con¬ 
sidering this solution, however, I con¬ 
cluded that dictionary-based 
hyphenation would be too slow and 
would greatly reduce the compression 
of the dictionary. I did find a very 
good solution in Donald Knuth's 
book TEX and METAFONT: New 
Directions in Typesetting (see ref¬ 
erence 7), Knuth discusses an efficient 
algorithm that uses a series of rules 
for dividing words. The rules are sup¬ 
plemented by a list of words that 
disobey them. 

The Words hyphenation tool, 
called HYPHEN, which is designed 
around Knuth's rules, can operate in 
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base manager into two parts. And 
we've split the price. 

Part one (FMS-81) gives you the 
essentia] file and reporting features. 
You can quickly create programs 
with input questions a clerk can 
understand, and with reports a man¬ 
ager can use , 

And FMS-81 with its new manual, 
is so easy to use, you'll be generating 
reports the first day. FMS-81 sells 
for $495. 

Part two (FMS-82) has all the 
fancy stuff. Including an Extended 
File Maintenance language that lets 
you perform virtually unlimited 
manipulation on up to 19 different 
data files simultaneously. 


just about anything. FMS-82 sells 
for $495. 

Naturally, FMS-82 is fully com¬ 
patible with all the files and func¬ 
tions you generate with FMS-81. 

FMS-81 is so useful, it might 
seem like you’ll never need FMS-82. 

But as you expand your use 
of computers, isn't it nice to know 
it’s there? 

The FMS family runs under 
CP/M, MP/M, CDOS, and Tdrbodos. 
Call or write today for a brochure 
detailing the extensive capabilities 
of the Two Door Data Base Manager, 
and the name of your nearest dealer. 

You’ll be impressed. 


Plus, Inc. 


1120 San Antonio Road 
Palo Alto, CA 94303 
(415)969-7047 


o&yr product 

DJR Associates, (nc. 

2 Highland Lane 
North Tarry town, 

NV 10591 


FMS-SO.FMS-11. FMS-82 
TM DIR Associates 
CP/m, MP/M TM Digital Research 
CDOS TM Crom enico 
Turbodos TM Software 2000, Inc, 


S-80. THE TWO DOOR 

E PUIS 


Circle 372 on inauirv card. 




BRAINS ■ MAINFRAMES 



List $2995.only $2449 Z-89 48K 

List $2895.only $2099 

Z-90 64K DD 3195 

COMPUSTARS ONLY 52489 


AMERICAN SQUARE COMPUTERS is organizing a 
World Wide Association of Computer Dealers. Open a 
Store or Start Work Out of Your Home! We Charge NO 
FRANCHISE FEE! (Our Competitors charge a FRAN¬ 
CHISE FEE of from $15,000.00 to $45,000.00.) Be a 
Winner! Let US help YOU get started MAKING MONEY 
by HELPING PEOPLE to put COMPUTERS to WORK. 
Write or Phone today. 


TELEVIDEO TERMINALS.. .910 $518,.. .925 $718 


Available to Dealers 


ADVANTAGE 


NORTH STAR 

Minicomputer 

Performance 

Green Phosphor 
Options: 

Graphics + CP/M 

List. $3,999 

Only. $2,989 





Monitor Green Phosphor $114 


GODBOUT COMPUPRO 

Super Sixteen 8085/8088 is the fastest combo 8/16 
CPU. LIST.$3904 .Special $2873 


SEATTLE’S 

16 bit COMPUTER is here! 8 MHz 8086 CPU the fastest 
S-100computer! 128K Static RAM, DD Disk Controller, 
22-slot Main Frame, 86-DOS, #2 128K 

LIST.$4185.ONLY $3349 

#1 As above but 64K LIST ... $3190 ... ONLY 2649 


TERM INALS Z-1 9.$638 

INTERTUBE m Super Smart..$710 


EPSON 


MX-80FT..$598 

MX-80.$474 

MX-100.$749 


ANADEX 9501 



NEC Letter Qual Friction & Tractor.call 


ZENITH printer Z-25 list 1595 only.$1256 

C. Itoh F10 Letter quality .$1449 


A 

atabi g 


CALIFORNIA COMPUTER 2210A 

LIST $1995.ONLY $1722 

Z80, 64K, I/O, Disk controller + CP/M. 

Model 302 is the larger system: 2.4 Mb 8” Z80, 64K, 
and optional OASIS, CP/M, or MP/M operating system. 
LIST.$5295.ONLY $4674 


SYSTEMS GROUP SYSTEM 2800 
Runs CP/M or OASIS. Supports single user & multi¬ 
user & multi task. Up to 5 megabytes with 8" drives. 
Optional 10-megabyte hard disk.Optional tape back 
up #2812 $5035.ONLY $3775 


ATARI 400 . List $399.only $340 

800 .. List $899.only $675 

Wonderful Games—Education for your family 

Main Frames-S-100.$200 up 

Advanced Micro Digital Superquad Single Board Computer 

with Z8064K and FDC.$749 

Dual 68000 CPU SlOO-Super Fast—Save.CALL 


TARBELL’S 

Empire I&n have two 8" disk drives. The I is single 
sided, the n is double sided. 

FREE Business Software 

Empire I LIST $4888 .Only.$3666 


We sell The Finest Hardware 

AMERICAN 

919-889-4577 4167 Kivett Dr. 



We sell The Finest Software 

COMPUTERS 

Jamestown, NC 27282 919-883-1105 

Circle 23 on Inquiry card, 


148 BYTE July 19S2 


CP/M is a registered trademark of Digital Research, Inc. 
















































LOWEST PRICE ■ BEST QUALITY 


NORTH STAR Horizon 2 

2-514" Disk Drives 
64K Double Density 
Factory assem. & tested 
Factory guaranteed 

A few left 
Low Price only 

$2499 




DECISION I 


Powerful North Star BASIC Free 


‘The IBM-360 on the Z-8G & S-100 BUS!” 


Superb for Business & Science 

HORIZON STANDARD IS NOW HRZ-2-64K QUAD 


Factory Assembled & Tested List Only 

H o rizon -2-64 K-Q u ad. $3599 .. $2689 

Horizon-1-64K-QHD 5. $5999 .. $4559 


Horizon RAM ASM.32K = $424 64K = $594 


Sixteen Programs running simultaneously! Free CPM, 
Microsoft BASIC and WORDSTAR with Complete 


system, LIST 0NL¥ 

DECISION 1 + 6SK Slalle + 0" Disks. , , , $4375 3377 

DECISION 1 +G5K Static + 2 - 1 ' Disks. . 4195 3149 

DECISION 1 + 65K Static + 5” DisK + 5MB Hard Di$k.. 5990 4704 

DECISION 1 3 user 195K Stalic + 5 M Disk + 5Mb Hard Disk + MlCRQNX 3035 6428 

DECISION 1—Z 00+ VO = Power. .. 1725 1294 


Big Sale on Multi-User Time-Sharing 

English to Basic Translator. 

North Star Hard Disk 18 Mb. $5375 

North Star Time Sharing Multi User 

Zbasic 2 to 5 times faster!. $350 

Secretary Word Processor.. 

Wordstar Word Processor. 

FI oat i n g Poi n t Board. $399 

Oasis Multi-User Software. SAVE 


Micro Mike Soft ware. SAVE 

Ecosoft Accounting MICROSTAT 

Pascal-80. $600 

Extra Precision Basic. 

North wood. $199 

Mai I manager. $299 

Info manager. $399 

General Ledger. $499 

Accounts Receivable. $499 

Accounts PayabIe. $499 

Inventory. $499 

Order Entry. $499 

PROPAC. $1499 

DOS + Basic 5.2. 


can MORROW 8" Disk 

$99 

$4568 Discus 2D + CP/M 600K only $834 
call Discus 2+ 2+ CP/M 1.2 MEGA B $1074 
call Add Drives 2D = $599 2 + 2 = $795 
a-QQ Discus 2D-dual + CP/M Only $1384 
<*qc Free Microsoft BASIC from MORROW with Discus 
$296 system or hard disk 
$339 


M-26 MORROW Hard Disk 
26,000,000 Bytes!! 

List $4495.Only $3394 

Free CPM + BASIC 


$179 

$224 

$349 

$429 

$429 

$429 

\_ ra # 

InterSystems 

M-10 List $3695. .Only$2955 
M-5 List $2495. .Only $1994 

$429 

Z-80A CPU 4 MHz 

VI/0-1 - with interrupts 

$429 

64K Dynamic RAM 

FDCn Disk Controller 

$1274 

Front Panel 

20 slot motherboard 

27 

List $3795 . 

Only $2839 


Without front panel as above only $2716 
Front Paneless Recommended for Business 


Save on Memory and Programs 


Systems Memory 64K A&T.$459 

Systems Memory 64K Bank.$555 

Microangelo.$985 


Corvus Hard Disk.SAVE 

SSM Video BHD VB3 kit.$361 

Spectrum Color ASM. .$326 


Cat Novation Modem.$169 

Memory Merchant 16K ..., .$159 


Which Computers are Best?—FREE 
Insured Shipping at Low Rates Call 
For Latest Prices, Details. We Beat 
Advertised Prices. 


Factory Guarantees 

AMERICAN 



Expert Advice 

COMPUTERS 


919-889-4577 4167 Kivett Dr. ▼ Jamestown N.C. 27282 919-883-1105 
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ITicrcStell conducts ijotr CP/fT computer 
witti more power Uiori 
over before! 



What Is Micros hell? 

■ A normal GF/M program which 
adds a powerlu! sel of com¬ 
mands to all programs running 
under CRM. 

What will MicroShell do? 

■ Automatic Disk and User Management ■ 
Finds your programs from another drive 
or user number ^ automatically! Save 
time and precious disk space. 

■ Powerful Redirection Capability ■ Send 
screen output to a file or printer. Send 
printer oulput lo a file Take program in¬ 
put from a file Instead of the keyboard. 

■ Much More ■ Mulllpfe commands on a 
line, more powerful and faster “submit'' 
capability, user-definable prompt and 
many more features. 

Dealers MicroShell gives you: 

* A user friendly interface to the computer 

• Automatic execution of an application 
program a I startup. 

♦Self running demonstrations ol you! 
favorite software packages. 

Will MicroShatl run. an my computer? 

■ Requires CP/M 2.2. Available on 8" and 
5“ disks (North Star, Hoalh, Apple-CP/M. 
Osborne, SuperBraln and IBMPC 
w/Baby Blue. 

CPIM TM ptgrtgl n mu EH. UNIX TM B#i Lids. Wtwd 
Stal TM MicroPro, Bdtlv Blue TM Xtai&i. dBase TM 
Ashton Tam 


MicroShell $150.00 
Manual Only $25.00 

VISA, MC aCL L frptftd 
VA lesidonle add *% 

ate. Ier= add *2000 
lor nir mail 


Give me some examples! 

■ Run Wordstar or dBase II from 
any disk drive or user area. 

* Save the screen from a pro 
gram for later use or fa edit 
iota a report. Save printer out^ 
put in a file, 

■ Pul commands Into a file and have 
MicroShell supply ihem to Ihe pro¬ 
gram from the file. 

• Change MicroShell's prompt to sound 
the bell on your terminal when a pro¬ 
gram is done! 

Software Developers MicroShell 

gives you; 

■ A powerful UNIX-like development en¬ 
vironment far CP/M with some 
features that even UNIX doesn't have! 

■ The Ability lo collect Ihe output of a 
program In a file and ease the 
documentation chore. 

Call or Write Today! 

NEW 

GENERATION 
SYSTEMS, inc. 

2153 Gulf Course Drive 
Resion. Virginia 22091 
Phone: (703) 476-9143 




Powerful Z-80® 
communications software 
tools are now available. 
Fill the void between your 
microcomputer and 
mainframe. 


Z-80 is a registered 
trademark of Zilog. 




data entry TTED 
Software* 


I 




RE ■ ENTRV REcte* 


PHOflE 1 

1011 Rh/er Lane - Loves Park, Illinois 61111 - 815/877-9008 


two ways. You can use it as an on¬ 
line hyphenation dictionary, or you 
can have it read a file and 
automatically insert soft hyphens into 
words that exceed a specified length. 
When used in this way, HYPHEN is 
very handy for setting narrow col¬ 
umn text such as would be needed for 
periodicals and newsletters. Used for 
on-line lookup, HYPHEN accepts 
words typed in at the console and 
prints back an acceptable hyphena¬ 
tion. 

How a Spelling Checker Works 

Now that you know about most of 
the problems in designing spelling 
checkers, let's see how they actually 
work. The principle is simple. First, 
you find a word, and then you see if 
it's in the dictionary. However, look¬ 
ing up each word as you find it in the 
text would be extremely slow because 
of the time needed to read from a 
floppy disk. So instead, SPELL reads 
the text file and builds a list of all of 
the files unique words. The word 
microcomputer , for example, would 
be saved only once. SPELL keeps the 
list in memory for speedy access. 
After compiling the list, the program 
looks up each word in the dictionary. 
SPELL looks up words by matching 
them sequentially against the dic¬ 
tionary. Words are removed from the 
list when they are found in the dic¬ 
tionary. When the program finishes, 
the remaining list of words contains 
those suspected of being misspelled. 

In designing The Word, I decided 
to split the entire spelling checking 
process into three phases: one to find 
the incorrect words, one to help 
review them, and one to fix them. A 
separate program handles each phase. 
Each program, therefore, has the 
greatest amount of memory available 
to build word lists. In addition, this 
modularity allows you to use the pro¬ 
grams for other purposes. Ill describe 
some of these uses later, 

I just described phase one, the sus¬ 
pect-word finder, above. The pro¬ 
gram for phase two, REVIEW, helps 
you review the list of suspect words. 
This program provides several help¬ 
ful features, such as an automatic 
lookup that searches the dictionary to 
locate possible correct spellings of 
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For top quality performance from 
your computer, use the flexible discs 
known for memory excellence. Now, buy 
a specially marked box of 10 Memorex® 

5 %" mini flexible discs and well send you 
an additional mini disc FREE. 

Features like our uniquely sealed 
jacket and protective hub ring make our 
discs last longer. And a soft inner liner 
cleans the ultra-smooth disc surface 
while in use. It all adds up to better per¬ 
formance and reliability. 

Our proprietary high density media 
formulation and 100% error-free certi¬ 
fication guarantee reliable performance 
in all single or double density applica¬ 


Dealer inquiries Invited 


tions. So for business, word processing, 
or personal computer applications, 
Memorex mini discs are sure to do the 
job. And we back them with a full year 
warranty to prove it. 

So see your local Memorex distribu¬ 
tor or dealer or call (800) 538-8200 
(In California (408) 987-1893) today. B uy 
a box of 10 flexible 5 %" mini discs.Then 
send the coupon in the box to Memorex 
for your free mini disc. It's that simple. 

It's a great way to improve your 
memory and get a big bonus in computer 

performance MEMOREX 

A Burroughs Company 
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DISCOUNT PRICES * HARDWARE 


* SOFTWARE * SUPPLIES * . * DISCOUNT PRICES * HARDWARE * 


CP/M'and IBM 
SOFTWARE 


«&?- 

I* 0 * 9 - 


dBASE II $479.00 

arid 

QUICKCODE $229.00 

[bmpersonal 

SOFTWARE 


WORDSTAR 
MAILMERGE 
CROSSTALK 
EASYSPELLER 
EASYWRITER II 
TIM III 

SPELLGUARD 


279.00 
89.00 
129,00 
139,00 
289,00 
399.00 
239.00 


IN STOCK—MORE ITEMS TO COME! 


ACCOUNTING PLUS a 

General Ledger 
Accounts Payable 
Accounts Receivable 
Payroll 
Inventory 
Sales Order Entry 
Purchase Order Entry 
Point of Sale 

1 MODULE 

2 MODULES 

3 MODULES 

4 MODULES 

5 MODULES 

6 MODULES 

7 MODULES 

8 MODULES 
DIGITAL RESEARCH* 
MAC 

SID 

ZSiD 

TEX 

DESPOOL 
PL/1 -BO 
ST-80 

PASCAL MT+ 

CQ-B0 
CBASIC 2 

FOX & GELLER* 

Quickscreen 

dUTlL 

LEXISOFT* 

Spellbinder 

LIFEBOATS 

T/Maker II 


139 


MICRO 

S-0a sic 
Selector IV 
Selector V 


AP" 


269 

2S9 

399 


MICROCRAFT* 

Legal Billing 5 

Time Billing 

MICROPRO# 

Wordstar 
Mailmerge 
Spell star 
Data star 
Calcstar 
Supersort 

Customization Notes 
Word master 
MICROSOFT* 

Basic 80 
Basic Compiler 
Fortran B0 
Cobol 80 
Macro BO 
Edit B0 

MU Math /MU Simp 
MU Lisp/MU Star 
M-Sort 

PICKLES & TROUT* 

CP/M 

CP/M fHard Disk) 

SORCIM* 

Supercafe 
DATA BASE* 

F MS-BO 

CONDOR 20-1 

CONDOR 20-11 

CONDOR 20-1II 

CONDOR 20-ft 

CONDOR 200 

XEROX 820 ACCESSORIES* 

DUAL DENSITY BOARD 
SERIAL PRINTER DRIVER 
SMARTERM 

PARALLEL PRINTER SOFTWARE 


495 

495 


179 

259 


199 a 


AND MUCH MORE) 


standard software 

CORPORATION OP AMERICA 

10MAZZEO DRIVE, RANOOLPH. MA. 02368 

617 - 963-7220 
kRDER LINE 600 - 343-8420 

MasterCharge, VISA* C*0,D- 

3% Discount on prepayment made by check (software only) 

AH items subject to availability end price change 
CP/M Is A Trademark Of Digital Research 


* SOFTWARE * SUPPLIES * * DISCOUNT PRICES * HARDWARE * 



suspect words. In addition, the pro¬ 
gram can display the context of the 
word in the original document by 
using information provided by SPELL 
in a special file* Once you know the 
correct spelling, you can pass it on to 
the next program, which will auto¬ 
matically correct it in the original 
document. If words are found that 
are correctly spelled, REVIEW will 
add them, at the press of a key, to an 
extension of the main dictionary* 

The third program in the series cor¬ 
rects the mistakes in your document* 
MARKFIX reads in a list of misspelled 
words (and corrections, if supplied) 
and then reads the text file. Then 
MARKFIX either marks words in the 
text file that match words in the list of 
misspelled words by placing a special 
character in front of them or corrects 
a misspelling by replacing it with the 
correct spelling. When replacing a 
word, MARKFIX changes the cap¬ 
italization of the replacement word to 
match the word being replaced, 
MARKFIX expects to read a list of 
corrections from a CP/M text file in 
the following format: 

misspelled/replacement 

When used for spelling correction, 
the review phase produces the word 
list file automatically. However, 
MARKFIX doesn't care where it gets 
its list file from. This allows several 
really useful auxiliary applications* 

Automated Rewrite 

For example, say you had written a 
story about two characters, Jim and 
Mark, who live in Centerville and 
Smallton, After finishing the manu¬ 
script, you decide to shift the setting 
to Costa Rica and change the names 
of the characters to Raul and Julio, 
and the towns to Limon and Guada¬ 
lupe. With most text editors, that 
would require many passes through 
the file, making it a tedious job. 
MARKFIX simply needs the follow¬ 
ing replacement list to get the job 
done, 

JIM/RAUL 

MARK/JULIO 

CENTERVILLE/LIMQN 

SMALLTON/GUADALUPE 
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Microsoft’s RAMCard with RAMDrive 
takes the whir, click and wait 
out of the IBM PC. 



Solid State Disk, When you add the Microsoft" 1 
RAMCard to your IBM® Personal Computer, you 
also add RAMDrive, which lets you use 
memory as you would normally use a 
disk. That gives you "disk access" 
that's typically BOX faster than 
disk. Without the whirring, 
clicking and watting of mech 
anical data access. 


Fast and easy. You simply 
designate a portion of 
memory as "disk." RAMDrive 
takes it from there, instructing 
the program to go to RAM rather 
than disk whenever data access is 
needed. The result is faster, smoother, 
no-wait computing. 

64K to 256K. You can start small, but think big. 
Start with 64K and add Microsoft RAMChips™ 
in 64K blocks. Or, buy the full 256K now. Either way, 
you get both RAM and “disk" capabilities. All in a 
single slot. 


128K, 192K or 256K), documenta¬ 
tion, a diskette which adds 
RAMDrive and, a full one year 
warranty, 

More tools for IBM. Microsoft 
wrote PC-DOS, the standard operat¬ 
ing system for the IBM Personal 
Computer. And Microsoft is first in 
providing a full range of languages, 
applications programs and utilities 
for the IBM PC. The addition of RAMCard 
with RAMDrive is our way of saying that 
Microsoft will continue to offer more and 
better supported tools for the IBM PC. 

See for yourself. Ask your Microsoft or 
IBM PC dealer for a demonstration of both 
main memory and disk features of the Microsoft 
with RAMDrive. It's solid state memory 
you can also use like a disk. And it takes the whir, 
click and wait out of the IBM PC. 

BETTER TOOLS FOR MICROCOMPUTERS 


A complete subsystem. The RAMCard package 
comes complete with the memory board (64K, 

ISM is a registered trademark of International Business Machines Corp, 
Microsoft. RAM Chips. RAMCard, and RAMDrive, are trademarks of 
Microsoft Corporation 



Bellevue, WA 98004 
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INDUCTIVE 


COUPLED 

MODEM 

Eliminates noise, vibra¬ 
tion problems. Originate/ 
Answer. Bell 103. Cas¬ 
sette port saves data. 



*129 


Money back if 
not delighted 

MFJ-1230 INDUCTIVE COUPLED MODEM eL 

Iminates room noise, vibration caused by acoustic 
coupling. Gives more reliable data transfer. 
Used like acoustic modem. 0-300 Baud, Bell 103 
compatible. Originate/answer Half/full duplex. 
RS-232, TTL, CMOS compatible. Use any com¬ 
puter. Cassette tape ports save data. 110 VAC or 
9 V batteries. Crystal controlled. Carrier detect, 
power LEDs 9x1Vzx4 MFJ-1231, *39.95. Op¬ 
tional cable, software for Apple II, II Plus. Plugs 
into game port. No serial board needed. 

MFJ-1106 AC POWER CEN- 

95 TER, Adds convenience, pre¬ 
vents data loss, bead bounce, 
equipment damage Relay lat¬ 
ches power off during power 
transients Multi filters isolate equip¬ 
ment, eliminate Interaction, noise, 
bash Varistors suppress spikes. 3 
isolated, switched socket pairs, One 
unswitched tor clock, etc. Lighted 
power, reset switch. Pop-out fuse. 3 
wire. 6 ft cord. 15 A7125 V, 1875 
watts. Aluminum case. Black, 18x2% 
x2 in, MFJ-11Q7. $79.95. Like 1108 
less relay S sockets 2 unswitcbed. 
Other models available. 


$99 




It's like having c -taoc 

an extra port 5 /7” 

MFJ-1240 RS-232 TRANSFER SWITCH. Swit- 
ches computer between 2 peripherals (printer, 
terminal, modem, etc.). Like having extra port. 
Push button switches 10 lines (pins 2,3,4,5,6, 8 , 
11,15.17,20). Change plug or cable to substitute 
other lines. Push button reverses transmit- 
receive lines. LEDs monitor pins 2,3,4,5,6,8,20. 
PC board eliminates wiring, crosstalk, line inter¬ 
ference. 3 RS-232 25 pin connectors. 7x2x6 in. 

Order from MFJ and try it If not delighted, 
return within 30 days for refund (less shipping) 
One year iMicanditieoal guarantee. 

Order yours today. Call loll free 800 647-1800. 

Charge VISA. MC. Or mail check, money order 
Add $4 00 each lor shipping and handling 


CALL TOLL FREE ... 800-647-1800 


Call 601 323 5869 for technical information, or 
der/repair status Also call 601 323 5869 oul 
side continental USA and in Mississippi 

■IE I enterprises, 

IfIPJ INCORPORATED 

^2^ouisvill^oad^tarkviNe^^STS^ 


MARKFIX will also preserve 
possessive endings of the corrected 
names, 

MARKFIX can also rewrite some¬ 
thing for you. Because MARKFIX can 
replace a word with more than a 
single word, you can build the fol¬ 
lowing kind of replacement list: 

Vll/l WILL 
I'VE/I HAVE 

Consider also the potential for de¬ 
flating stuffy writing by making a re¬ 
placement list to change words like 
utilize to the generally better use. Of 
course, if you want to "pump up" 
your prose, you can also do the 
reverse. 

All sorts of additional uses will no 
doubt occur to you. One suggestion 
I've received mentions using a tool 
like this to shift tone and mood in a 
piece of writing. Consider: 

SOFT/HARSH 

SOFTLY/HARSHLY 

WHISPER/BLAST 

WHISPERED/SHOUTED 

MARKFIX's ability to mark words 
within a text file also offers a way of 
finding misused homonyms. Homo¬ 
nyms are words that sound alike but 
have different spellings. Examples are 
there and their , or stationary and sta¬ 
tionery. You can compile a list of 
troublesome homonyms and feed it 
into MARKFIX, which will then mark 
them in your document for closer 
review with your text editor 


Word Counting 

No computerized writing system is 
complete without a program to count 
words, I use my word-counting pro¬ 
gram every time I write. I originally 
wrote the program for my wife, who 
is extremely concerned about the 
length of the chapters in her novels. 
She also uses the counting program to 
pace herself by setting daily word 
goals and writing to meet them. 

A word loses its force if you use it 
too often. I have the habit of using 
the word simply far more than I 
should. I know this because of a pro¬ 
gram I wrote called WORDFREQ. It 


prints a list for me of all the words I 
used in a particular document and 
shows me how often I used each 
word. Thus, I can use this program to 
help reduce the problem of overused 
words. 

Catching Typos at the Source 

Spelling checkers are great for 
catching typos and spelling errors. If 
used faithfully, these programs can 
help you produce virtually error-free 
text. Using a checker does take an ex¬ 
tra minute or two. For short docu¬ 
ments, such as one-paragraph letters, 
there is a temptation to save time and 
skip the spelling check altogether. 
Rather than try to change everyone's 
habits, I decided to implement a sim¬ 
ple way to catch spelling errors as 
words are typed in. This program 
catches a lot of typos without doing a 
separate check. 1 based the technique 
on the trigram and digram analysis 
mentioned previously. 

A lookup table for letter trigrams 
takes up only slightly over 2700 
bytes. I wrote a very simple on-line 
checker that monitors letters typed on 
the keyboard, looks up trigrams, and 
beeps the console bell whenever an il¬ 
legal combination is entered. This 
technique will fail to catch many mis¬ 
spelled words, but it will catch many 
common typos and also alert typists 
whenever they slip on the keyboard. 
TYPO is designed to link into a 
CP/M system in such a way as to be 
invisible to the resident text editor or 
word-processing software. 


Punctuation Checking 

There are several common writing 
problems that a computer can check 
for, such as doubled words, unbal¬ 
anced quotes and parentheses, and in¬ 
consistent capitalization. 1 built a 
program called CLEANUP to indicate 
when these errors occur. CLEANUP 
is similar to MARKFIX because it in¬ 
dicates trouble spots in your file by 
placing a marking character at the site 
of the problem. In future revisions of 
CLEANUP, I want it to detect proper 
use of commas before conjunctions. 

Words at Play 

Writing the spelling checker was 
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GOmPUTER WAREHOUSE 


CALL TOLL FREE 


ATARI 


Special 32K 800 System 

800w/32K recorder star 

raiders, joysticks 

Call 

Above w/4SK 

Call 

800 (16K) 

$670 

400 

$340 

810 Disk Dnve 

$440 

825 Printer 

$590 

850 Interface 

$170 

410 Recorder 

$ 75 

830 Modem 

$155 

16K Memory 

$60 

32K Memory 

$90 


IRE 

Call 


$430 

$365 


Call 


MOUNTAIN HARDVU 

All products. 

DISK DRIVES 

Lobo 

Apple 1st Drive 
Apple 2nd Drive 

Percom 

Atari D/D Drives. 

PRINTERS 

C. Itoh 

F-10 — Parallel 
F-10 — Serial 
55CPS — Series 
Prow ri ter 

Tractors for starwriter 

Comrex 

CR-VS. Call 

cr-i-p .Call 

CR- 1 -Q. Call 

Datasouth 

ds iso S1260 

Diablo 

630 RO w/Tractors $2260 

630 RO wo/Tractors , $2050 

630KSR wo/Tractors $2435 

Epson 


Call 

Call 

Call 

Call 

$147 


MX-80 

Call 

MX-80 F/T 

Call 

MX-100 

Call 

Integral Data Systems 

Prism 80. 

Call 

Prism 132. 

Call 

NEC 

PC-8023A 

Call 

3510 

$1690 

7710 

Call 

7720 . 

Call 

Okidata 

Microline 80 

$330 

Microline 82-A 

$455 

Microlme83-A 

$740 

Microline 84 

Call 

Tally 

1805/1802 

SI 555 

1605/1602 . 

$1325 

Texas Instruments 

810 Basic 

Call 

MONITORS 

Zenith 

12' r Green Screen 

$115 

Amdek 

Video 100 

Call 

Video 300 

Call 

Color f. 

Call 

Color 11 

Call 

Com rex 


1 - 800 - 528-1054 


INTERNATIONAL DEALER INQUIRIES INVITED 


' e * e * * e 00 




SPECIAL WORD PROCESSING SYSTEM 

Televideo 802, NEC 3510 w/Tractors, 

WordStar, CalcStar. 

$4900 


VIDEO TERMINALS 

Adds 

Viewpoint 

Altos 


$499 


AltOS 1 
Soroc 
IQ 120 
IQ 130 
IQ 135 
IQ 140 
Televideo 
910 C 
912 C 
920 0 . 

925 C 
950 C 
Zenith 
Z-19 

DISKETTE 

Elephant 

5!4' r O Sector(100). 

Maxell 

5 %" 0 or 10 Sector 

( 100 ).. 

8 ir 0 Sector (100) .. 

SOFTWARE 

WordStar 
Mailmerge . 

SpellStar. 

Data Star. 

CalcStar 


Cal 


Call 

Call 

Call 

Call 


$570 

$675 

$735 

$730 

$915 


$680 


S215 


$300 

$370 


$295 

$100 

$160 

$240 

S220 


COMPUTERS 

Altos 

ACS 8000-15 $3850 

ACS 8000-2 

w/CPM 1 $2650 

Series 15 D Call 

Series 5-5D Call 

Alspa 

acm Call 

AC 1*2 Call 

California Computer 
Systems. Call 

IBM 

Personal Computer Call 

NEC .. Call 

Norths tar 

Advantage Call 

Horizon II 64 K QD $2625 
Televideo Systems 
TS-802 Call 

TS-802H Call 

Zenith 

Z-9G64K w/CPM* $2385 

Dynabyte .Call 

Sanyo ... . Call 

MODEMS 

Novation 

CAT $140 

D-CAT $155 

Apple Cat II $349 

Auto Cat $235 


Iren 2222 E. Indian School Rd. • Phoenix, Arizona 65016 
Wl I ll'W I Gil Order Line: 1-800-528-1054 » h mgm 

WAREHOUSE Other Information: 602-954-6109 mmm 

Store Hours: IVIon.-Fri, 10-5 IVIST Saturday 9-1 MST 


13 N RGB Color 


$460 


Prices reflect 3 % cash discount Product shipped 


Personal checks wall delay shipping Two weeks 
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ORDER TOLL-FREE! 1-800-854-2833 


NEW SUPER VIC 



16K RAM 
40 Col. Output 

HARDWARE 

Vic- Dataseite. 

Vie Disk Drive. 

Vic Graphic Printer. 

Vic BK Memory Expander 
Vic 1 BK Memory Expander.. 

Vic 24K Memory Expander .... 

Vie Modem ... 

3 Slot Expansion {Mim-Mother| 
R5232C Terminal interlace , 
IEEE-488 Interlace. ... 

Super Expander . 

Programmers Aid Cartridge 

Vic Mon. 

Programmers Reference Guide 


. 64 
.489 
.329 
. 49 
99 
.179 
, 99 
69 
, 43 
, 84 
49 
44 
. 43 
14 


Introduction lo Basic Programming. !8 


Vic Term . 

Prog Chare. Set Game Ed. 

Joysiick5/Paddles (pair) 

Reference Card . 

Monitor Cables 

PROM Simulator .. ... 

4Q/0O Col Card . - .. 

Epson MX-70 (Configured for Vic). 

CALL FOR FREE CATALOG 


9 

... 11 
... 19 

... 4 

. . 12 
.199 
. .199 
GALL 


COMMODORE 


CBM 

8032 



% 

995^ 

■uW*^ 

* TOO 


HARDWARE 

4016 Pet.. w _739 

4032 Pet . 949 

Super Pel . 1489 

CBM 8032. 1095 

COM 8096 ... . .... . 1395 

4022 Dot Main* Printer .... 589 

4040 Dual Disk Drives. 939 

8050 Dual Disk Drives U meg) ,.., . 1248 

8250 Dual Disk Drives (2 meg?. i860 

2031 Single Disk Drive 489 

8300P Letter Quality Printer .... t599 

8023 136 Ciii Dot Matrix. . ..699 

8096 64* Mem Board (CBMi . ..;.. 379 

C2 N Recorder *,■,..... 65 

The Soft,Box by SSE Run CP/M!. 795 

Smarl Modem '* by Hayes . .. i-- .. GALL 

D9090 Winchester Hard Disk (7,5 MS) 2699 

D9060 Winchester Hard Disk (5:0 MB) .. 2195 

CALL FOR LATEST PRODUCTS 

SOFTWARE 

Software Encyclopedia.. 

TCL Pascal Version 16 
Assemble* Development 
In teg nr Basic Compiler 

CMAR Record Handler. 

UCSO-Pascal {without board) 

Pet speed &A5lC?Compilep , 

QZZ-8Q50 ..... _ :. 

Q22-4040 .. 

Word era l| 80. .... . 

Wordcrall 40-9 f ...... .219 

Wordcraft 40-12" 219 

Wordcralt 8096 296 

Professional Tax Prap Sys ....599 

Personal Tax Calc . . . 55 

Professional Tax (Ofl-season). 219 

Professional Tax Update .... ,.. 369 

Dow Jones PM:S (80 col RS232) 119 

•BPI A/R ,... 299 

BPt General Ledger 299 

BPI Job Cost.. 299 

BPt Inventory . 299 

BPI Payroll . .. 299 

Legal Time Aecounhng... 449 

Medicat Acc. System . 449 

Atlas 1200 Service & Mam ten . . 453 

Titan Job Cost System. 440 

Freight Rating and invoice , 44B 

I R.M A. 379 




9 

139 

79 

119 

109 

139 

2T9 

299 

259 

296 


VIC 20 



SOFTWARE 

ON CARTRIDGE 


Spiderman . . , 

Robot Blasters . 

Meteor Run.. 

Saftelites & Meteors 


Amok . 


35 
30 

36 
36 
29 


Alien Blitz ... ,. 29 


Renaissance (Othello) 

Aline. 

Cosmic Kamakazi 
Vic Avengers .... 

Super Slot 

Super A Men .. 

Super Lander 
Draw Poker 

Midnight Drive . 

NEW 

Radar Rat Race 23 

Adventure Land Adventure 29 

Pirate Cove Adventure . . 29 

Mission Impossible Adventure. 29 

The Count Adventure 29 

Voodoo Castle Adventure .. 29 

Sargon II (Chess) ...... 33 

ON TAPE 

Star Wars .. t T 

Vic Term A .15 

Vi Calf. 11 

Vi Check'.- .. ifl 

Vi Car . 18 

Amok. 14 

Alien Blitz. 18 

Sky Math* - ii 

Space Division . ,,11 

Vic Ma|h Improvement (Grades 1-61 ... 49 

GJubbler. . t8 

B-1 Nuclear Bomber . . )2 

Blasioids'*...„. 14 

Nuke War t3 

Pianel Miners. ,. 12 

Lords ot Karma .. . 15 

Vic Games (3 on t) 19 

Household Fmance Pack (4 on 2). 26 

Home Inventory (2 Programs on 1 Tape) ..12 

RecreationaE-Educationai Pack f (2 on T) . . 12 

Recreational 'Educational Pack II (2 on 1] .12 

Car Cosl (2 on 1). 12 

Needs 3K Needs 8K 


COMMODORE 64 


NOW 

SHIPPING 


$479 


The Commodore 64 is a compart unit {wifi fit Into 
briefcase). Full size typewriter keyboard, high 
res. color, this computer is the major breakthru 
you've been wetting tor . 

* 64K Built in RAM • CP/M option 

* Upper/lower case * Graphics 
characters 

* TV interface • Music synthesizer 

* 40 col. color display • “Smart” 
peripherals 

* Cartridge game slot 


The Commodore 64 can use the VIC or 
CBM/Pet Accessories 


Hewlett 
Packard 
• Computers 
* Plotters 
* Calculators 
Call For Prices 






ACCESSORIES 

APPARAT 

Prom Blaster .. 129 

Clock Calendar. 109 

Combo Card. 239 

AST 

MC-064 SP (64K Combo Card).469 

MG-123 SP (128K Combo Card).. 639 

MC-192 SP (192K Combo Cardi. 799 

MC-256 SP 1256K Combo Card) .. ., 979 

(AH Above Include Asynch & Parallel Porta) 

64K Mem. 335 192K Mem. 669 

120K Mem. 499 256K Mem . . . 799 

CHRfSLlN INDUSTRIES 

192K Mem Board .. 629 

256K Mem Board ... 689 

512K (with Serial RS232]. .. .995 

OAVONG 

DSJ-5Q1 SMB Winchester Drive. 1595 

DSf 64K Mem Card... CALL 

DSI 192K Mem Card . CALL 

DSI 256K Mem Card .CALL 

MACROLINK 

64K Memory Card _ . 369 

123K Memory Card. 519 

192K Memory Card. ...659 

266K Memory Card . . . . 729 

QUADRAM 

Ouadboard 34K . 495 

Qua bboard 256K ..795 

(Ouadbrjard includes memory, clock/calendar. 

Parallel Printer I/O. Asynch R5232J 

Parallel Interlace Card (S' Cable). 129 

Time Clock (Clock/Cal end a r W/So ft ware) . 129 

SEATTLE COMPUTER 

54K Flam + Board . 389 

128K Ham * Board ...539 

192K flam + Board . 639 

256K flam - Board . 799 

(AH flam * Boards Include RS-232 Serial Pori) 

TANDON 

TM V0CM 5'V Floppy Drive. ,.CALL 

TECMAH 

Expansion Chassis (Inch Adapters & Cable).709 

Time Master 65 

Device Tender 159 

Device Master. 194 

Winchester Dove. Controller 3 Assam .. 2595 

Scribe Tender. 169 

Scribe Master. 335 

Speech Master. 329 

Prolozoa. 69 

XEDEX 

Baby Blue.. .... .. ... .399 

Run CP/M-80! 

MONITORS S, MISC 

Amdek Color II, . 769 

Eleclro Home RGB. CALL 

Joyshck. 47 

Modems . CALL 

SOFTWARE 

Everesl Explorer by Acorn , , ... . . 17 

Money Manager by Acorn .29 

CP/M-86 by CompuView . 299 

Vedil by CompuView .123 

VCOM by CompuView 69 

Fast&creen by CompuView.73 

JANUS-06 by CompLtView CALL 

Write On by Datamosf. 99 

Super Calc by Soram . .. .,219 

CP M 86 by Digital Research. 279 

The Organizer by Conceptual Ingir .209 

C Basic by Digital Research.. 259 

Software from Digital Marketing..CALL 

Zork I, Zork 11 by Infocom .. .... 29 

Deadline by Inlocom .. 39 

Easy Writer II by tUS ...289 

Easy Speller by IUS 156 

Easy Filer by I US.349 

Volks Writer by Lifetree. 149 

Basit-00 by Microsoft ,297 

Baste Compiler by Microsoft . . ... . .335 

Foriran-80 by Microsoft.419 

M/Sort by Microsoft .. .. ,,159 

Easy by Denver Software .. ..569 

Home Accounting by Continental .. 129 

Visicatc (Stnd) by Visicorp. 169 

Visrcafc (25GK) by Visicorp. 199 

Malhemagic by ISM. 69 

Total Inlo Management by Innovative . 389 

Logon by Ferox ... . ,.129 


You don l have to join a club and pay dues 
for a comprehensive catalog of IBM P/C 
Accessories and Software — ours is FREE! 
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16K RAM CARD 
2 YEAR WARRANTY 
LANGUAGE COMPATIBLE 

JUST $ 79 00 


C. ITOH PROWRITER 
120 CPS F/T ....... 

NEC 8023A . 

TRANSTAR 140 

DAISY WHEEL. 

40 CPS 132 COL 


CALL 


ASIS 108 

ie Alternative 

C Ai, 

* 6502 and Z8Q Microprocessors M 

* 64K RAM, expandable to 12BK 

* RGB and Composite Video Output m 

* Selectable Q0 or 40 column text display 

* High Resolution Graphics: 6 colors, 280x192 or 
280x160 with four lines of text 

* 8 bit Parallel I/O • RS-232c Serial I/O 

* Detached Keyboard. All standard keyboard 
functions, Upper/ToWor ' case characters, 
Numeric keypad, Cursor block, and 15 Pro¬ 
grammable special function keys 

* Built-in mounting for' two 5-f* inch floppy disk 
drives 

* Six Apple compatible slots for plug-in 
peripherals • Game paddle I/O 

SOFTWARE 

3tis. Pkgs by Continental.. .199 ea. 

DB Master by Stoneware. '£9 

Uesklop Plan by Visicorp. IBS 

Home Money Minder by Continental.CALL 

dagic Window by Art-Sci . S3 

feaeh Tree Accting Pkg.s. CALL 

Personal Filing System. 95 

Screen Writer H (formerly Super Sen be II) . 99 

rASC by Microsoft. 159 

The Last One. 449 

/isifile. 199 

/Isicalc,.. 199 

Aside*. 109 

/igischedule. 239 

/isitrendA/isipIpt... . 199 

Entertainment 

\ Ik em stone. 34 

^ppfe Pa me . 24 

Dastle Wolfenstem. 24 

jargon ... 35 

Olympic Deeathalon . 24 

rime Zone. 79 

ioftporn. 29 

Complete Selection In Stock.CALL 

CALL! 

FOR COMPLETE SELECTION 


FRANKLIN CALL! 

ACE lOO 


NEC 


PC-8001A 
32K 


PC-8001 A £iH 

NEC I/O Unit Total System 

NEC add on Dual Drive Pflce and 

NEC Green Screen SAVE!!) 

Call lor Bill Jones and ask Bill for a tree NEC catting and the 
lowest prices possible. 

ATARr BOO 16K $669 

Atari 4Q0 w/IGK |Nteiti. Expanders Avail.).319 

419 Qtsk Drive. 439 

850 Interface .159 

IVe offer a huge selection of software {the latest) and hard¬ 
ware (the greatest) Call toll free and receive our full product 
catalog just for your Atarif 


[apple PLUS 48K 

FOURTH DISK DRIVE 
WITH CONTROLLER 


ACCESSORIES 

(Note; The hardware and software fisted 
here is compatible with Apple. Basis 108 , 
and the Franklin ACE-tQQ). 

Disk Drive W/Cfltr by Fourth. CALL 

Disk Drive W/O by Fourth.GALL 

Videoternn by Videx. 259 

Z-BO Card by Microsoft...249 

T6K Card by Microsoft.t19 

AIO II by SSM...189 

CCS Multilunchon ,. 159 

Micro Sci Drives.CALL 

Rana Sys Drives.CALL 

32K by Saturn.189 

Numeric Keypad {23 Key).119 

Signalman Modem. . . ... . 79 

Micro Modem II. 208 

Sooper Spooler . CALL 

RGB Card. 159 

Enhancer II .124 

Melacard ..... 395 

Joystick by T G. 46 

App-L'Cache 256K CALL 

Versacard .... .. 169 

Vista Vision 30 . CALL 

Vista 6" Drives/Cntrls . . CALL 

In Fgne by Novation ... ... CALL 

Microbuffer || 16K. 199 

MicroWter II 32K ......,.. 239 

The Mill by Sfeilalten. 319 

Expansion Chassis by Min.559 

Chronograph® by Hayes ... 190 

Keyboard Enhancer 11 by Vide*.124 

Microbuffer II by Practical Peripherals . CALL 

32K RAM One! Software) by Saturn.209 

Lowercase for Apple. 29 

Numeric Keypad [23 Key) by Keyboard.119 

Sup R Mod (TV Interface) . 35 

Music System W/Soltware by Mtn Hardware.299 

Expansion Chassis by Mtn Hardware. 559 

The Clock by Mtn Hardware... ...219 

D-Cat Mod em by N ova I ion ..,.. 169 

Corvus Hard Disk...CALL 

Corves Mirror CALL 

A/D + O/A (no cable) by Mtn .. 269 

Suporlalker 5D200 by Mtn. 154 

8" Disk Controller by SVA.199 

The Grappler by Orange Micro . 124 

Vers aw rite r Digitizer ... 209 

‘APPLE IS A REGISTERED TRADEMARK. 


PARALLEL INTERFACE 
CARD 

GREA T FOR EPSON AND 
OTHER GRAPHIC 
PRINTERS 
2 YEAR WARRANTY 
INCLUDES CABLE 
ONLY *69 


Z-CARD 5 

YOUR KEY TO CP/M 

Advanced logic Systems 


5V«" DISKS 
SINGLE SIDED 
DOUBLE DENSITY 
2 YR. WARRANTY 
INCLUDES LIBRARY CASE! 

NOW $35 


SHIPPING 

(with prepaid cmh orders) 


PRINTERS in stock MAJOR BRANDS 

■-**,. ca I- l FOR BEST PRICE & FAST SERVICE 

• OKIPATA • QUME 

• ANADEX • DIABLO 


Epson MX-100 


IDS PRISM 
80 OR 132 


R/IX-80 F/T 
MX-80 


with new graphics 




in -4-fn* 


■ 

O 


i on inquiry card. 


TO ORDER. Phone orders'.mVised using Visa. Master¬ 
card or bank wire transfers Visa and MG service charge of 
2%. Maii orders may send charge card number {include 
expiration date) cash W chedk. money order or personal 
check (altew to business cays 'or personal o- company 
checks, to clear (. Please add 3% ($5 09 minimum) f Dr UPS 
shipping handling, and insurance ARC 1 and FRO mciudg 
.5%.($•/ 00 minimum) for postage. Calif residents add 
safes tax. Rfease include phone number on ail orders. 


FOREIGN ORDERS include fee handling - shipped air 
FREIGHT COLLECT omy. Credrt cards, not accepted on 
foreign outers. AH equipment is in factory erntons wife 
manufacturer warranty. Opened products not returnable 
Restocking fee for returned merchandise. Equipment 
subject to price change, and availability. Retail prices 
differ from mail order prices. WE SHIP THE SAME DAY ON 
MOST ORDERS* 

'Excludes certain-printers & mo niters & foreign orders 


MAIL TO:1251 BROADWA1 


EL CAJON, CA. 92021 (714) 579-0330 








































































































Circle 288 on Inquiry card. 


ryx 
software 

Whal does Ihe Oryx, an African antelope, have 
in common with reliable service? They are both 
almost extinct 

Oryx Software wants to bring trustworthy ser 
vice back to life. We r re here lo stay 

GUARANTEED LOWEST PRICES! 

We will match any advertised price. 
Just show us the ad. 


ORDER TOLL FREE • Outside wi 

1 - 800 - 826-1589 


ACCESSORIES 


Mqu nisin E*pansion Chassis G25. 

CPS Mu Hit unction . 199 

100,000 DavC'eck. 375 

Mountain Clock. 252. 

A/0 + 0/A.299 

CCS 12K RDM/PfiQM Board 99 

CCS A/D Converter Board 99 

CCS Serial Asynch. Board. 139. 

CCS Catandar/frock Beard 99 

VQTRAX Type-n^Talk.375 

AB1 Pascal Toots 1 or II 75 

5ciironic Remote Cunlroller. 249 . 

Apple Speed Controller ... 69, 

Apples-cope (your Apple as an Oscilloscope! 595. 

Scope Driver 49 

Vide* Enhancer II 149. 

K&D Enhancer 115. 

Vide* Ctiaractsf Sets . 29 

Echo Speech Synthesizer. 225 . 

Upper /Lower Character. 39. 

AIS Smarterm . 379 . 

ALSZ-Card 269 

SSM AID s/p interlace + Gable .. .195 

Percom Doubter It. .167 

PRINTERS 

Epson MX 80 W/Grain Trax . . 495 

MX 80 F/7 615 

MX 1 DQ . CALL 

NEC 80?]A 515 

Okida la 82A.. 53S 

B3A 785 

M .call 

MONITORS 

Amdek 30Q Bi Ftes Green ... ... 198. 

Color II HI fles CALL 

NEC JS 1 201M. 12" Hi Res Green 215 

JC 1ZQ1M. 12" Lo Res Color 349 . 

Sanyo 1.2" Hi Res Green . . 275, 

13" Color w/Sound ...... CALL 

KARA Green-lnsel . . in. 

MODEMS 

Hayes S marl modem . . 225 

Chronograph .. . . . 198. 

MicromodEm . . 295, 

DISK 0B IVES.call 


. . . AND MANY MORE! 

Prices valid for stock on hand 
and subjecl to change without notice. 

Write for our NEW 
FREE catalog. 

For Software 

see our other ad, page 350 




Pleas e 

* Wisconsin residents - add 5% sales tax 

■ Add $2.50 for shipping per software and 
small Item. Call regarding ethers. 

We Welcome 

■ Visa, Master charge - (Add 5%) 

* Checks (Allow 1-2 weeks lor clearing) 

* COO (Add $1.50 per ship men I) 


ORDER TOLL FREE - Outs ids wi 

1 - 800 - 826-1589 


For Technical Info & in Wisconsin: 

715 - 848-2322 

Oryx Software 

205 Scott St., Dept. BB 
P.O Box 1961 ■ Wausau, WI 54401 
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tedious at times* To distract myself, I 
wrote several programs that use the 
spelling checker's dictionary in 
unusual ways. 

The first such program is called 
FIND. FIND lets you search the dic¬ 
tionary for words that match what I 
call word patterns. For example, if 
you want to find a five-letter word 
that starts with s and ends in ed f you 
would give FIND the pattern 
“S77ED''* Later I extended the pro¬ 
gram to allow the asterisk character 
to cause a match of one or more let¬ 
ters. With this feature you can give 
FIND a pattern that can locate rhym¬ 
ing words* An example is "*ING", 
which will print all words ending in 
ing, 

FIND was so much fun that I de¬ 
cided to write more programs to use 
the dictionary. LOOKUP helps 
creative spellers look up the correct 
spelling for words they can almost 
spell. Inspired by several"misspellers' 
dictionaries/' in which words are 
looked up by their most common 
misspellings, 1 designed LOOKUP to 
find words in the dictionary that are 
dose in spelling to the word entered* 
People tend to misspell words accord¬ 
ing to four "rules/' They get one letter 
wrong, leave out a needed letter, add 
a letter they don't need, or reverse 
two letters* Applying these rules in 
reverse, LOOKUP can usually locate 
the correct spelling of commonly mis¬ 
spelled words. LOOKUP proved so 
useful that I added it to the word-re¬ 
view part of the spelling checker to 
assist in correcting misspelled words* 

More recently, 1 added a new pro¬ 
gram to the collection that can solve 
anagrams (sometimes called word 
jumbles). An anagram is a word that 
is made from exactly the same letters 
as some other word. For example, 
star , arts , and rats are all anagrams of 
one another. The program also makes 
sensible words out of jumbles of let¬ 
ters and can be used to solve cartoon 
puzzles that you can find in many 
newspapers. 


Making Your Writing 
Easier to Read 

If you want to write something that 


reads easily, there are several guide¬ 
lines you should follow. Don't use big 
words, and don't write long rambling 
sentences. If you write user's manuals 
or instructions for repairs, these rules 
become even more crucial* After all, 
you're writing to be understood, not 
to impress someone with your 
vocabulary* 

"Readability formulas" are useful 
ways to check up on just how easy 
your writing is to read. To calculate a 
"readability index/' you need to 
select several samples of text from 
your document* Then count the 
length of the sentences, number of 
syllables, etc,, and plug these values 
into a formula. 

Most readability formulas will 
yield a value that is supposed to show 
what grade level of education a per¬ 
son would need to understand your 
writing* However, there are a few pit- 
falls in getting meaningful results 
from these formulas* Most of the for¬ 
mulas work best on certain kinds of 
writing. For example, many produce 
scores that discourage the use of 
words with many syllables* The idea 
is to reduce the number of words that 
might not be understood by the 
reader. In most technical writing, 
however, there are many long words 
that are commonly used and easily 
understood. 

A second problem is the temptation 
to take the results of the analysis too 
literally. Because the formulas try to 
encourage short words and short sen¬ 
tences, you can easily fool them by 
arbitrarily chopping sentences and 
blindly substituting short words for 
long ones. Obviously, this will result 
in good readability scores but mean¬ 
ingless writing. 

Despite these limitations, a pro¬ 
gram to read text and compute read¬ 
ability scores can be useful. My pro¬ 
gram ANALYZE will read a text file 
as input and print a variety of 
statistics such as average sentence 
length, length of longest and shortest 
sentences, total number of sentences 
in file, average syllables per word, 
etc* In addition, the program 
calculates and prints readability in¬ 
dexes using several formulas. If you 
are interested in more information 
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.00 i 

Second 

From 

Wollstreet 

Now, o [ermine! in western 
Konsos is no more than a micro¬ 
second from the data of Wall Street 
or the Commodities Exchange. 

Now r on advanced data com¬ 
munications system a Hows your 
CP/M" based computer system to ac¬ 
cess almost any dial-up computer, 
capture and store the received 
data, and transfer files between any 
two CP/M® systems — even when disk 
formats are incompatEbie. 

What would you caff a system like 
this? 



What Crosstalk can do for you 
depends mostly on what you need 
done. It acts as a "smart terminal," 
automatically dialing any dial-up 
system. It allows you total modem 
control, changing modem speed, 
data ward format and duplex in¬ 
stantly. It captures on-line data for 
analysis off-line, saving time and 
money. It transfers any type of file 
with complete error checking. 

When you equip more than one 
office with Crosstalk, you can ex¬ 
change Information instantly by 
phone, even if you don't subscribe 
to an information utilities service. 

So no matter where your office is 
located, Crosstalk can give you ac¬ 
cess to the world, instantly. Call or 
write for detoils, 

NOW AVAILABLE FOR IBM PC 

Tr ^iaostuf r lnc. 

1900 Lefand Dr..Suite 12 
Marietta.GA 00067 
(404)952-0267 

DEALER INQUIRES WELCOME 

CROSSTALK to a tTddemark of MJaostuf.inc, 

CP/M is a registered trademark of Digital Research Inc 



Circle 264 on inquiry card. 










































Circle 266 on inquiry card. 


JULY SPECIAL SALE ON PREPAID ORDERS 

(CHARGE CARDS. C O D OR PC'S HOT AVAILABLE] 
MUST MENTION AO FOR SPECIAL PRICES 
EXPANSION KIT FGRSSM PB-1 BY EXTEK. PROGRAMS 
2732, 2732 A & 2764 CP/M SOFTWARE DISC 
INCLUDED 

KIT . $105.95, A & T .$119.95 



CALIFORNIA COMPUTER SYSTEMS 


S100 


2032 32 K STATIC RAM A & T 200 NSEC $468 00 

2005 64 K DYNAMIC RAM AST $351.00 

2200 S-100 MAIN FRAM A & T $500.00 

242? A FLOPPY DISC WITH CP/M 2 2" S329 95 

2R1DAZ80 CPU A& T $249 95 

Z710A 4 SERIAL T/Q A & T $29195 

2719A 2 SERIAL 2 PARALLEL A & T $305 95 

27Z0A4 PARALLEL A & T $214 95 


PHOTO BOARDS WW $39.95 

APPLE PRODUCTS 

71UA 12K ROM/PROM $99.95 

7424A CALENDAR/CLOCK $106 95 

7440A PROGRAMMABLE TIMER $98 50 

7470A A TO 0 CONVERTER $105 95 

7490A GPIB (IE 488) INTERFACE $182.00 

TT10A ASYNC SERIAL $125 95 

7712A SYNC SERIAL $153 95 

7720A PARALLEL STANDARD $105.00 

77201 PARALLEL CENTRONICS. $105.00 

71111 ARITHMETIC PROCESSOR VY/DISC $342 95 
7011C ARITHMETIC PROCESSOR W/ROM $342 95 

7520A EXTENOEH. $23.50 

7300A APPLE CLIP.*8.00 



MICROCOMPUTER PRODUCTS 


SI DO PRODUCTS 


CB-2 280 PROCESSOR BOARD 

KIT $198.95. A & T $269.95 


VBIC 64 x 16 VIDEO, PCBD $32.95 

KIT $15395. A & T $199 95 


m 00 CHARACTER VIDEO 4MH2 

KIT $345 95, AST $425 95 


104 2 PARALLEL. 2 SERIAL, PCBO S32 95 

KIT $155 95 A A T $ T 34 95 

PB-1 2708 2716 PROGRAMMER BOARD 

KIT $135 95 A & T S185 95 


APPLE PRODUCTS 

AID * II SERIAL/PARALLEL INTERFACE 
A & T $17800 

AS 10 SERIAL 1/0 

A 4 T . .*.$97.95 

APIA PARALLEL 10 W/0 CABLES 

AIT. $8795 


fWmcJi 


iftC 1 WAN ECO INC. 


BOARDS WITH MIMS PARTS 


MEM-3 32K STATIC RAM. PCBO $3695 

KIT LESS RAM $95 95. AST $13595 

CPU-2 Z8fl PROCESSOR. PCBD $32 95 

KIT LESS ROM $109.95 AST $149.95 


CRM 16 OR 24 * 80 VIDEO BOARD, PCBO $38 95 
KIT $249.95, AST $29995 


FPI-1 FRONT PANEL PCBD 54850 

KIT $144 95. AST $184 95 


MEM-4 65K FAM/ROM BOARD. PCBO $38 95 

KFTLESS MEMORY $99-95. A&T LESS MEMORY $129 95 



MONDAV-FRIDAY, 8 00 TO 12 00, l 00 TO 5:30 
THURSDAYS. 6 00 TO 9:00 P M 


( 415 ) 728’91 21 

P.O. BOX 955 * EL GRANADA, CA 94010 

please send for ic xistop and computer parts lisi 

VISA or WASTERCHARGE Send accounl numOef in term nk riumttr 
expiration dale a no sign your order Ap^ro* postage will be added 
Orders, with chech tK money order will be sent post paid in U $ U you are 
ml a regular customer please use charge easier'& check &r postal 
money order Otherwise mere will be a two-week delay tor checks to 
dear Dalit residents add la * Money back 30-day guarantee Me 
cannot accept returned it 's that nave been soldered to Prices subject to 
charge without notice 12000 »r*n %l CD tfckcji ia 

•rdirt leu thu tiQ.OQ 


about specific readability formulas, I 
suggest you see references 3, 4, and 5, 

Counting the Words in a Sentence 

Calculating a readability score re¬ 
quires first that you know the number 
of sentences and syllables in your 
text. At first glance, writing a pro¬ 
gram to count the number of words in 
a sentence seems easy. Just start 
counting words until you find a 
period, question mark, or exclama¬ 
tion point. However, what about the 
other uses for a period? Consider 
what to do about abbreviations like 
Mr., Mrs,, or Ms. What about 
sentences like the preceding one that 
end in an abbreviation? Looking to 
see if the next word is capitalized can 
sometimes help but not always: for 
instance, "I know a man named Mr. 
Smith/" Also, any analysis should ex¬ 
clude pieces of text that are not part 
of a sentence (such as a section 
heading), 

1 wanted to understand and con¬ 
quer this problem because 1 knew it 
would pop up in any type of text 
analysis. 1 didn't find a perfect solu¬ 
tion, but the one I use works satisfac¬ 
torily. It's based upon work done for 
The Writers Workbench (see refer¬ 
ence 1), Words that are followed by a 
period are checked against a small 
dictionary containing common ab¬ 
breviations. When an abbreviation is 
found, the next word is checked for 
capitalization. If the first letter is 
lowercase, the program ignores the 
period. Otherwise, the word is 
checked against a list of function 
words (Le., the, when, etc,). If the 
word is not found in the list, the pro¬ 
gram ignores the period. Periods 
embedded within digits (Le,, $200,00) 
are ignored, as are isolated periods 
and the extra periods in ellipses. 

Counting Syllables 

I tried several methods other peo¬ 
ple had developed for counting syl¬ 
lables and wasn't completely satisfied 
with any of them. The best was sug¬ 
gested by Richard Parry in an article 
"Minding Your P's and Q's" (see 
reference 9), which is about writing a 
readability analyzer in BASIC. Using 
Parry's technique, the program first 
isolates words from the text, then 


counts the number of vowels (plus the 
pseudovowel y) that are separated by 
a consonant. It also counts double 
vowels, as in read, only once and ig¬ 
nores the trailing e in words such as 
since, force , and nice. I extended Mr, 
Parry's work by counting the e in 
words that end in le if the letter before 
the / is not a vowel. This catches the 
ending sy llable in words such as sam¬ 
ple and babble but does not count an 
ending syllable in agile or console. 

Analyzing Writing Styles 

OK! You spell perfectly, even 
Strunk and White couldn't improve 
your punctuation, and the readability 
analyzer says you're writing at just 
the right level. But people still say 
your writing puts them to sleep. 
What's wrong? Can your computer 
help? 

Revising Prose (see reference 8) is a 
remarkable book about how to 
restore body and substance to limp, 
lifeless writing. Written by Richard 
A. Lanham, it presents a relatively 
simple way of identifying what's 
wrong and how to fix it. In addition, 
most of Lanham's techniques fit easily 
into computerized analysis. 

Lanham's book rebels against what 
he labels 'The Official Style." If 
you've ever read documents pro¬ 
duced by bureaucrats, you'll proba¬ 
bly recognize the problem. In modern 
government, no one wants to take 
responsibility for anything. This 
results in a peculiar style of writing 
that has become so popular that 
many people don't recognize it for 
what it is—evasive double-talk. 
Worse yet, many people have 
adopted it as the way in which docu¬ 
ments must be written. 

Bureaucrats don't write, "We must 
fix this problem." They write, "It has 
been determined that effective utiliza¬ 
tion of our resources will require allo¬ 
cation of manpower to the target 
problem area," This bloated style of 
writing stems from overuse of passive 
verbs and prepositional phrases. 

With sentences written in the pas¬ 
sive voice, you can't tell who is doing 
what to whom. Instead of saying, "I 
did this," you say, "It was done/' In 
scientific and technical writing, many 
people believe that writing in the pas- 
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16K STATIC RAM $169 


64K STATIC RAM $795 

32K PARTIALLY POPULATED $479 4«K PARTIALLY POPULATED $699 



Finally, you can buy state-of-the-art 
S-100 static memory for your 
computer at unprecedented savings. 

Memory Merchant’s memory 
boards provide the advanced 
features, quality and reliability you 
need for the kind of operational 
performance demanded by new 
high-speed processors. 

COMPLETELY ASSEMBLED 

These memory boards are not kits, 
nor skeletons—but top quality, high 
performance memories that are 
shipped to you completely assembled, 
burned-in, socketed, tested and 
insured with one of the industry's 
best warranties. 

SUPERIOR DESIGN & QUALITY 

Memory Merchant’s boards are 
created by a designer, well-known 
for his proven ability in advanced, 
cost-efficient memory design. 
Innovative circuitry provides you 
with highly desired features and 
incredible versatility. 

Only first quality components are 
used throughout, and each board is 
rigorously tested to assure perfect 
and dependable performance. 

SHIPPED DIRECT FROM 
STOCK 

All Memory Merchant's boards are 
shipped direct from stock, normally 
within 48 hours of receipt of 
your order. 


NO RISK TRIAL 

We are so convinced that you will 
be absolutely delighted with our 
boards that we extend a no risk trial 
offer. After purchasing one of our 
boards, you may return it (intact) for 
any reason within 15 days after 
shipment and we will refund the 
purchase price. 

NEW IS MONTH LIMITED 
WARRANTY! 

The reliability of our boards, through 
quality controlled production and 
proven performance, has enabled 
us to extend our warranty to a full 
18 months. This includes a 6 month 
exchange program for defective units. 

HOW TO ORDER 

Please send check, money order, 

VISA or MASTERCHARGE (add ICA#) 
with your order. Sorry, no C.O.DIs. 
Specify model number, and quantity 
desired. Shipping and handling 
charge is $5.00 per board. California 
residents add 6% Sales Tax. Credit 
card purchases may be telephoned 
to (415) 483-1008. 

OEM and DEALER inquiries invited. 

/TTT™ memory 
HiM merchant 

14666 Doolittle Drive 
San Leandro, CA 94577 
(415) 483-1008 


64K RAM, Model MM65K16S 

Cool running operation to 10 MHz 
Ultra low-power consumption 
Fully loaded 64K board draws: 

Typ. 350 Ma. (Max. current 550 Ma.) 
Bank Select Capability 
Extended Addressing Capability 
One 16K submodule equipped with a 
2K window which may be located 
in any of the 2K segments 
2716 (5V) EPROM Compatibility; 
Programmed 2716 EPROM's may 
replace any or all of the RAM 
Four independently addressable 16K 
submodules on one board organized 
as two pair of independent 32 K 
banks or as one 64K Extended 
Address Page. Each 32K bank 
responds independently to phantom. 
Bank Select logic is compatible 
with either Cromemco Cromtx* or 
standard Bank Select software, 
*Cromix is a trademark of Cromemco. 

New 16K (2K X 8) 150ns Static RAM 
Runs on any S-100,8-bit system 
MPM Conversion Option: Write for details. 

16K RAM, Model MM16K14 

Bank Select Capability 
Extended Addressing Capability 
One 4K segment equipped with IK 
windows 

Four independent 4K X 8 byte 
segments 

Uses field proven 2114 (IK X 4) 
Low-power consumption (Typ. 1.3 Amps) 
Runs on any S-100 8080, 4 MHz 
Z-80 or 5 MHz 8085 system. 


Prices, terms, specifications subject to change without notice. 
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13 Color Monitor with integrated 
Touch Sensitive Bezel and Sense 
Circuitry: S1595 

Monitor Interface Card with cable 
and documentation 
For Apple tl: $159 
For IBM PC:* 

For Atari 800:* 

DiscoVision or Sony Videodisk 
Interface Card with Monitor 
Interface , Cables and 
Documentation 
For Applet!: $599 
For IBM PC:* 

For Atari 800:* 

PHOTplus m CAI Course Authoring Software: 
$150 


'IBM AND ATARI INTERFACES SCHEDULED FOR AVAILABILITY IN JUNE 
1382. CALL FOR PRICE. 

ALL PRICES DO NOT INCLUDE SHIPPING COSTS , 
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FEATURING . . . 

High Quality Color Monitor tor super 
graphics and text 

Touch sensitive Bezel with 80 by 38 
infrared sensing matrix tor precise 
response with no loss ol image quality 

High speed sensing circuitry lor multi¬ 
point tracking 

Interlaces for Apple II, IBM PC and 
Atari 800 lor flexibility 

PILOT plus™ software lor programming 
power in Computer Aided Instruction 
(CAI) 


USE IT for... 

• Education, Training & Testing 

• Order Entry and Processing 

• Process Control 

• Retail Point of Sale 

• Database Query Programs 

• Any application where you need 
quick and easy user interaction. 
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sive voice makes the writing sound 
more objective, I think the passive 
voice makes writing harder to read 
and boring. 

Prepositional phrases are impor¬ 
tant, but using them too much fills up 
sentences with nouns and squeezes 
out the action. People like to read 
something with punch—not, "After 
discussing many options for control¬ 
ling the situation in the event that 
there is a lack of suitable alternatives 
to the primary plan of action, it was 
decided to study the issue further in 
order to facilitate rapid response to 
future requirements." 

Lanham's book has many useful 
"prescriptions" to help improve writ¬ 
ing style. He suggests circling passive 
verbs and prepositions in the section 
to be revised. This shows you where 
the problem is. Then with the marked 
copy you can apply Lanham's tech¬ 
niques and rewrite your prose into 
something dearer and easier to read, 

REVISE is a program I'm currently 
working on that will mark such sen¬ 
tences for you. In addition, REVISE 
will mark occurrences of the same 
word used too closely together in a 
document. This will show you where 
you might substitute a synonym in 
order to achieve variation. Of course, 
you still have to revise the sentences 
yourself, but the principles outlined 
in Lanham's book should be easier to 
apply with REVISE to help you. 

The Future 

I believe that the future will reveal 
new ways in which computers can 
help people to write and com¬ 
municate better. I haven't had time in 
this article to discuss even a signifi¬ 
cant fraction of the possibilities. 
What should you watch for? Well, 
reading some of the articles men¬ 
tioned in the bibliography should 
give you an idea of what other people 
are working on. My own ideas extend 
to such concepts as computerized 
"ghost writer" programs, which can 
take an outline for a piece of fiction, 
for example, and write a novel from 
it, (See Kevin McKean's article "Com¬ 
puters, Fiction and Poetry," page 50 
in this issue,) Perhaps a form of fic¬ 
tion might come into vogue in which 


programmed "books" would tell a 
different story each time you read 
them. The only limit on the im¬ 
aginative use of computers in writing 
is the imagination of the program¬ 
mer. Who knows?* 
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COMPUTER FORMS 

AND SUPPLIES 


WE SUPPORT MORE SYSTEMS WITH 
FORMS THAN ANYONE! 

INVOICES * STATEMENTS * CHECKS • P.O.’s * SHIPPERS • MEDICAL FORMS 


Accounting Plus * Alpha Micro * Apple- Computer * BPI Systems • Broderbund • CADO * Cen¬ 
turion/Ware*/EDS ■ Cimarron * Compumax Associates - Continental Software * D.B. Soft¬ 
ware • Dakln B * Data Train * Denver Software Company ■ Designer Software * Digllog * 
Durango * Dalamosl * Dynabyle - IBM 5120 * IBM Sys 32/34 * IMS * Insofl * LIBRA ■ MCBA - 
NEC ■ North star - Open Systems * Osborne * Peachtree * R & B Systems * Radio Shack * 
Rocky Mountain Software * Serendipity - Shasta ■ (SSG) * Systems Plus - Taranto * TCS ■ 
The Bottom Shelf * Van Data ■ Vector Graphic * Wang 

WE SUPPORT 170 SYSTEMS NOT LISTED HERE, SO IF YOU DON'T SEE YOUR 
SOFTWARE HERE CALL TOLL FREE FOR A FREE SAMPLE PACKET OF FORMS 
FOR YOUR SOFTWARE. 


* ijuriD 


WORD PROCESSING LETTERHEAD 

SHEER CUT LETTERHEAD FROM CHECKS TO-GO USES A NEW PROCESS TO 
PRODUCE CONTINUOUS FORM PAPER THAT TRIMS CLEAN WHEN BURST. 
NORMAL COMPUTER PAPER USES FIVE PERFORATIONS PER INCH, BUT 
SHEER CUT USES A NEW TECHNOLOGY TO PRODUCE 80 PERFS OR 
"TIES" PER INCH- THIS PRODUCES A VERY CLEAN AND UNIFORM 
EDGE WHEN BURST , AND IS ECONOMICAL IN BOTH SMALL AND LARGE 
QUANTITIES, SHEER CUT IS AVAILABLE ON A STOCK FORM BASIS 
IN FOUR "CLASSIC LAID* PAPERS * OR IN ANY TYPE PAPER ON A 
CUSTOM ORDER, EVERY OTHER FORK CAN BE IMPRINTED TO PRODUCE 
CONTINUOUS FIRST AND SECOND SHEETS, BLANK PRICES ARE *60 
V FOR 1,000, $235 FOR 5,000 AND $400 FOR 10,000, WITH 

• ^IMPRINTING, DEALER, AND VOLUME PRICING AVAILABLE. 



TAX FORMS 

SAVE 30% ON YOUR 1982 TAX 
FORMS IF YOU PLAGE YOUR 
ORDER THIS MONTH 


pai 


Checks To-Go 



IN CALIFORNIA 

8384 Hercules Street 

nationwide 

800-552-8817 

La Mesa, CA. 92041 

.. ' . . 

800-854 2750 



|f| 


CALL TOLL FREE: (800) 854-2750 IN CA (800) 552-8817 
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■, SELECTION 
-DAY SHIPPING 


MAKE US COMPETITIVE. 


Red Baron. Home of the Nation's 


NEC 8023 

Outstanding Graphics, Print 
Quality & Performance 


S' "’idilli 



144 x 160 dots/inch • Proportional Spacing 

• Lower case descenders * N x 9 dot matrix 

* 8 character sizes • 5 unique alphabets 

■ Greek character set • Graphic symbols 

■ 100 CPS print speed « Bi-directionai logic¬ 

seeking • Adjustable tractors * Single-sheet 
friction feed * Vertical & horizontal tabbing 
NEC 8023 CP-all 

Dot Matrix___List $795 yvdll 


IDS Paper Tiger 
Prism 80/132 

Affordable Color, Speed 



Dot Resolution Graphics ■ 9-wire stag 
printhead * Lowercase decenders * Over 
150 CPS * Bi-directional, logic-seeking 
■ 8 character sizes ■ 80-132 columns 

* Hi-res dot graphics * Proportional spacing 

• Text justifications * Optional Color 

Prism 80.List $999 Cf*olI 

Prism 132 (Color).List $2095 Otfd 11 


NEC Spinwriter 
7700 & 3500 

Daisy Wheel Quality Leader 



X * 

. letter c 

Typewriter quality * Bi-directional printing 
l proportional spacing * Quiet • OCR quality 
Tint * Hi-res plotting/graphing • Quick change 


* 55/35 CPS 


High speed, letter quality 
* Typewriter quality 

print * Hi-res plotting/graphing • Quick change 
ribbon • Optional cut-sheet feeder, horizontal 
or bidirectional tractors ■ Prints up to 8 copies. 

NEC Spinwriter RO 

Serial Parallel 77xx ... .List $3055 $2575 

35xx . List $2290 $1975 


Smith Corona TP-1 

Daisy Wheel Printer For Under $900 


The Epson Series. High-Quality Printers at a Low Price. 




A real character printer - Standard serial or 
parallel data interface * Drop-In ribbon * 144 WPM 

* Various type fonts available * Loads paper like 
typewriter * Handles single sheets for forms 

* Compatible with most micro computers 


Smith Corona TP-1 ..... List $895 
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Epson MX80/MX80FT 

9x9 dot matrix * Lower case decenders 

* 80 CPS ■ Si-directional * Logic seeking 

* 40, 65, 132 columns per line * 64 special 
graphic characters: TRS 60 Compatible 

* Forms handling * Multi page printing 

* Adjustable tractors 

Epson MX80 ....List $645 CPqII 

Epson MX80FT List $745 



Anadex DP-9500A 

The Quiet Serial Matrix 
Impact Printer 


Televideo CRT's 

Price, Performance & Reliability 




Up to 200 CPS • Dot addressable graphics • 
Parallel and serial interfaces standard • Switch 
selectable protocol * Cartridge ribbon * Foreign 
character sets * Underlining • 1 5K to 3,5K buffer 
■ Correspondencequality print 

Anadex DP-9500A .... List $1725 

Anadex DP-9620.List $1845 V VOll 


910. 

.List 

$699 

$600 

925. 

.List 

$995 

$750 

950. 

.List $1195 

$970 


Epson MX100 

Same basic features as the MX80 "Plus 
friction feed for single sheets • Plus 15" wide 
carriage • Dot Resolution Graphics . ^ 

MX1Q0...List $995 yv3ll 


Full Line of Epson Accessories 


Interface Equipment 

Complete Stock of Options, 
Cables and Accessories. 

CCS APPLE SERIAL Interface & Cable $1 

ORANGE INTERFACE for Apple II 
Parallel Interface Board and Cable $1 

NOVATION D-CAT 

direct connect modem ... $1 

COMPLETE STOCK OF EPSON 

ACCESSORIES. SC 

CUSTOM PRINTER CABLES FOR Apple. 
Atari, IBM. TRS-80 (all models) SC 

HAVES MICROMODEM. S3 

PRINTER STANDS: Large S 

Small $ 


PRINTER RIBBONS—Most Types 












































OUR PEOPLE MAKE IIS EXPERTS. 1 


largest Computer Printer Inventory^ 


The Grappler+ 

Apple Graphics Interface 



Graphic screen dumps with keyboard 
commands • Dual Hi-Res Graphics • Inverse 
graphics* Apple III compatible' 1 * Printer dip 
switch • Emphasized graphics * 90 * Rotation 
* Center graphics * Chart recorder mode and 
more. 

1 Requires Software Driver 

Grappler+ ... . 


$175 


The Okidata Series 

Hi-Res & TRS 80 Block Graphics 


120 CPS *9x9 Matrix • Bidirectional logic 
seeking printing * Lower case descenders 
* four print styles * Optional Hi-Res Graphics 

Okadafa 82A. . . . ..List $649 

Okadata 83A (w/Tractor} . . List $995 


t 480 
743 


C. Itoh F-IO 

Low Priced Letter Quality 



40 cps * Uses Diable Standard Printwheels 

• Built-in word processing functions • 
Universal power supply * Optional bidirec¬ 
tional tractors * Prints original plus 2 copies 

* Quick-change cartridge Ribbon 


C.itohF-10........List $1995 
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Our People, Our Product: Both Are Specialized. 

Because our salespeople are printer specialists, they know the capabilities of 
each printer—and how to match one to your exact need. Red Baron's volume 
stocking assures a low, low price on a wide array of major brands. We’re sure 
you’ll like the product and services you get from Red Baron, and we know you'll 
love our Customer Benefit Package; an exclusive at Red Baron. 

Customer Benefit Package J 

1 . Free Expert Consultation. Before you buy, after you buy. 2. Technical Staff. Even your most involved 
questions get quick, helpful answers from our staff of printer technicians. 3. Free Catalog. Get your inform¬ 
ative catalog with printer comparison chart and print samples today! 4. Warranty. The manufacturer's war¬ 
ranty applies where applicable. 5. Same-Day Shipping. Your order is shipped the same day when you call 
before 11:00 a.m. 6. Free MasterCard and Visa. Call us toll-free and charge your printer to your credit card. 
7 . We Stock What We Sell. No bait and switch, no hassle. We make every effort to keep a large stock of ou r 
advertised products. 



Other Quality Printers 
at Red Baron 


List Discount 
$795 SCall 


Here’s How To Order: 

Phone orders are welcome; same-day ship¬ 
ment on orders placed before 11:00a.m. Free 
use of MasterCard and Visa. CODs accepted. 
Personal checks require 2 weeks clearance. 
Manufacturer's warranty included on all 
equipment. Prices subject to revision. 


C. Itoh 8510 Prowriter 


Diablo 630/6 . $2995 $2570 

QUME Sprint 9/45 . $2475 £2150 


Call Toll Free For Catalog: 

1 - 800 - 854-8275 

CA, AK, HI (714) 630-3322 
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Member Better 
Business Bureau 


COMPUTER PRODUCTS 


1100 N. TUSTIN #207, ANAHEIM, CA 92607 
































The Historian 
and the Microcomputer 

A student of the past meets the machine of the future. 


Professor Don Karl Rowney 
Department of History 
Bowling Green State University 
Bowling Green, OH 43403 


The computer with its ability to 
manipulate and analyze data at a 
phenomenal speed has been responsi¬ 
ble for significant changes in histor¬ 
ical research methods and the teach¬ 
ing of history. The emergence of the 
microcomputer is but the latest and 
an important step in the interaction 
between hardware and history. 

To understand what a historian 
would use a computer for, you only 
have to realize that since the rise of 
modern states in the seventeenth cen¬ 
tury, vast amounts of information 
about economic, social, and political 
behavior have been stored in 
numerical form: numbers of people: 
amounts of money; casualties from 
war, famine, and disease; votes for or 
against almost anything; grain 
tonnage; tax records; and so on. 

No competent student of social 
change can afford to ignore this quan¬ 
titative information because it pro¬ 
vides so much of the background 
within which the lives of historical 
figures have been framed. Everybody 
knows something about, say, 
Napoleon or Thomas Jefferson. But 


About the Author 

Don Kart Rowney is professor of Russian 
and Soviet history at Bowling Green State Uni¬ 
versity where he also teaches quantitative 
methods in history. Rowney is currently Ckatr- 
man of the American Historical Associations 
Committee on Quantitative Research in His¬ 
tory, and is first vice-president of the Interna¬ 
tional Committee on Soviet and Ftfsf European 
Studies. 


to learn more than just a little, you 
must come to terms with the eco¬ 
nomic, demographic, and sociolog¬ 
ical conditions of their times. This is 
what quantitative history is about. 

Quantitative history involves pro¬ 
fessionals such as political scientists, 
economists, and sociologists, as well 
as historians. Although the Quan¬ 
titative Research Committee of the 
American Historical Association was 
one of the early efforts to stimulate 
and guide interest in this work, subse¬ 
quent initiatives have gone beyond 
the historical profession. These in¬ 
clude the Journal of Interdisciplinary 
History , edited by scholars at the 
Massachusetts Institute of Technology 
(MIT) and Princeton, the computer¬ 
ized Historical Data Archive at the 
University of Michigan's Center for 
Political Studies, and the Social 
Science History Association, with 
headquarters at Southern Illinois 
University. Clearly, the use of com¬ 
puters in research and teaching has 
affected many disciplines. 

The Hardware Shift, 1960-1980 

In the late fifties, computer systems 
at universities were comparatively 
small and difficult to use. For these 
reasons they could also be described 
as elitist. Access was limited to a tiny 
minority of the campus population— 
engineers and scientists who needed 
the computer's arithmetic skills. The 
social scientists who used these 
machines were few and far between, 
and the days of sophisticated data- 


management and statistical-analysis 
packages that have become so impor¬ 
tant to us were still in the future. 
But the large computer installations 
that began to make their appearance 
in the sixties changed all of that. 
The size of machines such as IBM's 
7090 or Control Data's 6600 together 
with their comparatively fast pro¬ 
cessing times resulted in both a cen¬ 
tralization of computing and a 
substantia] increase in the number of 
users. Because the machines were 
very expensive to acquire and to 
maintain, even large universities 
could not contemplate supporting 
more than one of them. Management 
of the big, new machines required 
considerable technical skill and a 
sizable bureaucracy to serve efficient¬ 
ly the increasingly diverse body of 
users. 

The huge, multimillion-dollar in¬ 
stallations of the sixties and early 
seventies were largely responsible for 
producing the first generation of com¬ 
puter scientists. Moreover, large- 
scale instruction in computer pro¬ 
gramming became common. Com¬ 
puter literacy became one of the com¬ 
mon campus buzzwords. All this 
resulted in more people clamoring for 
time on the machines. Historians 
were often at the bottom of the priori¬ 
ty list. In the end, each computer user 
found himself in a very long line 
where the most relevant question was 
always, 'What's turnaround like to¬ 
day?" 

The new state of affairs, however. 
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ADDRESSING THENEW FRONTIER... 

THE MICROCOMPUTER COMES OF AGE. 


SAGE COMPUTER TECHROLOGY IS ROW MANUFACTURING A 68000 



BASED SINGLE-BOARD MICROCOMPUTER SYSTEM WHICH DELIVER5 THE HIGHEST, 
PERFORMARCE PER UNIT PRICE OF ARY COMPUTER IR HISTORY. 


THE SAGE II MICROCOMPUTER HAS THE FOLLOWING FEATURES. 

# * iiffmRUPjfiDnivey.Ji 'mhzssooo microprocessor 

2 MILUONJN5TRUCfIONS PER SECOND' HO WAIT STATES 
WILL ADDRESS 16 HEGABYTE5<WITH UP TO 112 MEGABYTE OF PARITY RAM OH BOARD 

• UP.TO l -5MEGAB'gTE5.0F 3-1/4 INCH FLOPPY DISK 5 FORAGE 

• • FULLY 5UPP0RTED IEEE-488 INTERFACE 
( • * TERMINAL AND MODEM R5-23ZC SERIAL PORTS 

■ 'CERTKOniCS COMPATIBLE PARALLEL PRINTER PORT 

• UC5D PA5CAU BA5IC. FORTRAN AND ASSEMBLER AVAILABLE 


COMPUTER W TECHNOLOGY 

\ \ t ■ *, r ■. f 

NORTH EDISON WAYSUITE 14 • RENO, NEVADA 89502 
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NEC PC-8023A-C 

Dot Matrix Printer 



$49488 UPS DELIVERED 


■ 100 characters per second 

■ Adjustable tractor & friction feed 

■ Proportional spadng & true descenders 

■ Hi-Res, dot-addressable graphics 

■ 5 fonts, 8 sizes & Greek/Math characters 

■ Subscript, Superscript & underlining 


_ IDS Printers _ 

IDS Prism 80 w/Sprin t Mode, Dot Plot, 

and Cut Sheet feeder.,. $1009“ 

IDS PRiSM 132 includes all the above plus 
4-color graphics.$1714“ 

Smith-Corona Printer 

TP-1 Daisy Wheel Printer (Parallel or 
RS-232C), 10 or 12 pitch. *699“ 

Okidata Printers 


Microline 82A. *474" 

Microune83A . *739“ 

Microline 84 (Parallel). *1084™ 

Microune 84 (R5-232C). ‘1214“ 

NEC Printers 


NEC 3510/3530 Spinwriter (Parallel or 

RS-232C) 35cps. ‘1704“ 

NEC 7710/7730 Spinwriter (Parallel or 
RS-232C) 55cps . *2559“ 

Epson Printers 

MX-80 w/Graftrax. *479“ 

MX-80/F-T w/Graftrax . ‘589“ 

MX-100 . *744“ 


C.ltoh Printers 


CItoh Pro Wrfter (Parallel)_ $509“ 

CItoh Pro Writer (Parallel & R5-232C) 

3K print buffer, 120 cps_.. *664“ 

CItoh F-10 Star Writer DaisyWheel 
(Parallel or RS-232C) 4Qcps ^ $1499“ 

Cables and interfaces available for the Apple, 
Atari, CBM /Pet, I8M, Osborne, and TRS-80. 

Orders & Information: 
CALL (603)-673-8857 

Orders Only: CAU{ 8001-343-0756 


No Hidden Charges 

No surcharge for credit cards ™No charge for 
UPS shipping—Stock shipments next day 
AiJ equipment shipped factory fresh with 
manufacturer's warranty—We accept CODs 

Prices sifcyect to change 

HIGH TECHNOLOGY AT AFFORDABLE PRICES 

THE BOTTOM 
•—►LINE 

Elm Street, Milford NH 03055-0423 
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did have some benefits. Big, fast, and 
comparatively cheap computing 
made low-priority work (such as his¬ 
torical research) possible on a large 
scale. It certainly seems fair to say 
that many historical projects and col¬ 
lections of data used for historical 
research would simply not have been 
possible without the miUion-dollar 
computers that made individual jobs 
relatively inexpensive. 

Moreover, as prices in the com¬ 
puter industry began to drop in the 
seventies, software (such as the 
Statistical Package for the Social 
Sciences) and hardware (such as tele¬ 
printers and video-display terminals) 
became more readily available. These 
by-products of economies of scale 
often made the research process in¬ 
comparably easier. 

Source of a New Shift 

Eventually some universities began 
to acquire microcomputers to take 
over some of the load previously car¬ 
ried by terminals that were connected 
to mainframes. This precipitated the 
shift away from crowded computer 
centers to personal computing. At the 
same time, microcomputers moved 
out of the hobbyists domain and into 
the office. 

Microcomputers are much more 
easily obtained by small institutions 
and individuals than big computers, 
and they need not present the same 
magnitude of technical and organiza¬ 
tional problems usually associated 
with large mainframe installations. I 
see both positive and negative conse¬ 
quences of this changed state of 
affairs. 

The advent of the microcomputer 
means that scholars who previously 
would not have used computers will 
now do so. I've used a microcom¬ 
puter for less than a year, and I find 
that it has become indispensable for 
applications that had never even 
occurred to me before. For example, I 
now take research notes on the com¬ 
puter (using Software Publishing 
Corporation's Personal Filing Sys¬ 
tem). Bibliographic materials, essen¬ 
tial for my work as a professional his¬ 
torian, are easily stored on the com¬ 
puter and are more easily retrieved by 
subject, author, title, and date or 


place of publication than through any 
card-file system. I maintain a subject- 
and source-ordered current events file 
that is based on several news sources 
and that has become an essential sup¬ 
port database for consulting work I 
do. 

Even more important, my word 
processor has transformed for me the 
process of turning ideas and research 
materials into text. Even though I 
have free access to excellent secretar¬ 
ial help, I prefer to use the word pro¬ 
cessor. Essentially, it's a more effi¬ 
cient way of producing manuscripts. 

Special Headaches 

The experience of having a com¬ 
puter dedicated to your own research 
problem was common in the early 
days of computing because of the 
nature of machines like the IBM 1620 
(the first computer I used). In the case 
of these early machines time was re¬ 
served in advance because it was fre¬ 
quently necessary to alter the com¬ 
puter by inserting the appropriate cir¬ 
cuit boards. When the computer was 
actually being used, it was completely 
dedicated to the user who had re¬ 
served it. Very importantly, turn¬ 
around was immediate because all pe¬ 
ripheral devices were located in the 
same room as the computer and were, 
like the computer, dedicated to the 
user. Thus, one knew at once whether 
a run was successful: the gratification 
of success was just as immediate as 
the frustration of failure. This, of 
course, was an experience largely 
unknown to those who had experi¬ 
ence only with the batch processers of 
the sixties and seventies. Even remote 
terminals, although they are designed 
to give the impression of exclusive ac¬ 
cess, are often handicapped by 
delayed response time and by the 
location of peripherals such as 
printers and data-storage devices in 
other places. With the coming of 
microcomputers, it is clear that the 
experience of using a dedicated com¬ 
puter is becoming common again. 
Nevertheless, user experiences with 
the "dedicated" 1620 and today's 
microcomputers are far from identi¬ 
cal. 

Users in the early days before the 
advent of the giant computers and the 
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A GALAXY of features .makes the LN^/VOf) a 
remarkable computer. As you explore the 
LNW80, you will find the most complete, 
powerful, ready to run, feature-packed per¬ 
sonal and business computer ever made into 
one com pact* solid unit. 


QUALITY CONSTRUCTION - Instrumenta¬ 
tion quality construction sets LNW80 com¬ 
puters apart from all the rest. Integrated into 
the sleek solid steel cage of the LNW80 is a 
professional 74-key expanded keyboard that 
includes a twelve key rjumeric keypad. 



MODEL I COMPATIBILITY - The LNW&O is 

fully hardware and software compatible with 

the Model I. Select from a universe.of hardware 

accessories and software - from VisiCalc' to 

space games, your LNW80 will launch you 

into a new world of computing. 

«- * 

> *, 4 

FULLY LOAQED - A full payload includes bn 
on-board single and double density disk 
controller for 5 W and 8” single or double 
sided disk drives. RS232C communications 
port, cassette and parallel printer interfaces 
are standard features and ready to go. All 
memory is fully installed - 48K RAM,' 16K 
graphics RAM and 12K ROM complete with 
Microsoft BASIC. 



HIGJH RESOLUTION GRAPHICS & COLOR- 

The stunning 480 x 192 resolution gives you 
total display control - in color or black and 
white, The choice of display formats is yours; 
80,64,40 and 32 columns by 24 or 16 lines in - 
any combination of eight colors. 


PERFORMANCE - Lift-off with.a 4MHz 280A 
CPU for twice the performance. The LNW80 
outperforms all computers in its class. 


Our down to earth ( price won’t send you into 
orbit 


LNW Research Corp. 

.‘ivio WAl.Nl r Tibi!in. CA. 


Moriftci and nartndu'riad 

TM Personal Sg^tware, Inc* 
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accompanying bureaucratization gen¬ 
erally weren't responsible for basic 
decisions concerning both hardware 
and software. People familiar with 
computers decided what equipment 
and programs were needed. The pur¬ 
chaser of a microcomputer, however, 
is often obliged to make decisions 
about software and hardware pur¬ 
chases himself, regardless of his tech¬ 
nical knowledge. 

Difficulties are compounded by the 
very advantages that we associate 
with microcomputers. Just as com¬ 
puting itself has been decentralized by 
microcomputers, so information 
about them—about what they can 
do, how they do it, and how much it 
will cost—is now vastly decentral¬ 
ized, There seems to be no one place 
to go for information that will help 
you make an intelligent decision 
about what to buy to fit your specific 
needs. Inevitably, decisions that 
sometimes involve thousands of 
dollars are made in a relative infor¬ 
mation vacuum. 

For instance, a social scientist who 


wants to know where to get a pack¬ 
age of statistical programs that will 
suit his needs may find himself en¬ 
gaged in a major research project just 
to uncover this information. Com¬ 
puter stores—at least in my exper¬ 
ience-are of very little help with 
problems like these because their big¬ 
gest markets, even in large university 
towns, are small businesses and home 
users. 

Moreover, many of the established 
resources for solving computing 
problems are not helpful with micro¬ 
computers. For example, since the 
early seventies, a standard tool for 
solving statistical analysis and data- 
rnanagement problems has been the 
Statistical Package for the Social 
Sciences (SPSS). 

At this writing, any scholar who 
has hungered for an SPSS for micro¬ 
computers is fated to disappointment, 
SPSSG, the "'miniversion" of SPSS, is 
designed to run on systems with 
fewer than 128,000 bytes of main core 
storage. Some microcomputers such 
as the new IBM Personal Computer 


and the Apple III are designed to 
operate at these levels and above. (At 
least two RAM [random-access read/ 
write memory] cards that will boost 
the Apple II into the 192K-byte range 
have been announced recently,) 
Nevertheless, there does not yet exist 
a microcomputer-oriented SPSS 
package. According to a representa¬ 
tive of SPSS Inc., plans for a package 
suited to the IBM Personal Computer 
are in the works, but it's unlikely that 
anything concrete will emerge before 
1983. 

In fact, interest in developing soft¬ 
ware resources for microcomputers 
and in disseminating information 
about these developments appears to 
be quite casual among members of 
the social science research and educa¬ 
tion community. For example, 1 con¬ 
tacted Science Research Associates, 
the IBM subsidiary, to inquire about 
its plans for development of pro¬ 
grammed instruction packages in his¬ 
tory, the social sciences, or statistics. 
1 was told that there was little done as 
yet by way of concrete planning and 
that if 1 wanted to send them ideas or, 
better yet, finished programs, they 
would be given careful consideration! 

Apart from direct research applica¬ 
tions such as statistical analysis and 
data management, one of the crying 
needs at the moment is for imagina¬ 
tive and effective simulation and pro¬ 
grammed instruction in history. The 
possibilities are obvious and virtually 
endless. If we can replay the major 
naval engagements of World War II 
(with Avalon Hill's Midway Cam¬ 
paign, for example), we should cer¬ 
tainly be able to replay the major 
nineteenth-century presidential elec¬ 
tions. Anyone who has the program¬ 
ming skills to create one of the many 
imaginative games around can surely 
recreate the interaction of the com¬ 
ponents essential to the origin of 
World War I. And if it's a question 
either of specific subjects or of the 
relevant and necessary information to 
be included, I am quite prepared to 
make well-documented recommenda¬ 
tions just as other historians would 
be. Developments in these areas and 
information about new developments 
are remarkably scarce. 



P.C. UPGRADES 


Aegis Systems Introduces: PHALANX 


64K Memory (Sockets to 256K] 

2 RS 232C Ports 
1 Printer Port 

IBM Hardware and Software Compatible 

1 Year Warranty 

Quality Design and Operation 


$445 


Everything for the PC 

* Disk Drive Kit (Single Side), , . . ... $235 

* Disk Drive Kit (Double Side).....$305 

* 1 6K Memory Kit. ........ .$24 

* NEC 8023A w/cable ... $529 

* Rat TRAX (Total Screen Copy Utility for NEC, EPSON, OKI)..... $25 

Also * Disk Drives (3rd & 4th) # Color & Green Monitors 

* Monitor Extension Cable * Monitor Extension Cable 

* Printer Cable * Floppy Disk Adapter Board 

* 3M Diskettes 

* EPSON Iw/GraphTrax Pius), OKIDATA and Letter Quality Printers 

* Hi Res Green Plug Compatible Replacement for IBM's Monochrome 
with P31 Phosphor for Light Pens 

More Software and Hardware Coming 

AEGIS SYSTEMS 

P.0. Box 401 202 W. Bennett Saline Ml 48176 

Volume Discounts Available 

1 -800-521-0521 (in Mich) 313-429-2678 
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The high speed, cool, 
reliable static ram 
without waitstates. 

Our RAM67 static RAM offers low 
power for cool operation and high 
reliability. It is the first Si00 mem¬ 
ory of its size to offer battery back 
up. The RAM67 will run without 
waitstates with any present Si00 bus 
Advanced features of the 
static RAM67: 

□ Low power CMOS RAM 

□ 100 ns access time 
l_l No wait states with our 10 MHz 

Lightning One™ 

□ 8/16 bit operation 

□ Phantom disable 

□ Battery back up option 
If you need high performance and high relia¬ 
bility at an affordable price* the RAM67 is the 


memory for you. 

128KRAM ...... .$1495.00 

Battery back-up option.. $ 100.00 


The Lightning One 

The Lightning One is the fastest SI00 CPU 
board presently available. The 8086 processor 
with its two co-processors* the 8087 and 8089* 
provide exceptional data manipulation, nu¬ 
meric processing and I/O handling capability. 

The Lightning One features; 

□ 8086 or 8088 16 bit processor 

□ 4,5,8* or 10 MHz jumper selectable 
operation 

□ Optional 8087 and 8089 co-processors 

□ Onboard monitor with diagnostics 

□ 9 vectored interrupts expandable to 65 


When you need mini-computer performance 
at micro-computer prices, the Lightning One 
should be your choice. Benchmarks available. 
Prices start at...$395.00 


Other LDP Products 


In addition to the RAM67 and Lightning One , 
Lomas Data Products offers the following fine 
products: 

□ HAZITALL System Support 

2 serial ports* 2 parallel ports* clock/calendar* 
9511 or 9512 math support (option), hard disk 
controller host interface .A & T, $325.00 

□ LDP72 Floppy Disk Controller 

Single or double density operation, single or dou¬ 
ble sided disks, controls both 8and 5 V *' floppy 


For 16 bit computing on the SI00 bus, 
come to the leader ... 


digital data separator for ad¬ 
justment free reliable operation .... 

____ A & T, $274.95 

□ LDP12&256K Dynamic 
RAM 

An advanced dynamic RAM with 
static like performance. An ideal 
choice for large memory" configura¬ 
tions where cost is an important con¬ 
sideration. No DMA, or reset restrictions -- 

.A & T* 128K $795.00, 256K $1395.00 

□ LDPS8 8088 CPU Board 

Ideal for inexpensive systems requiring the pro¬ 
cessing power of a 16 bit instruction set. The 
LDP88 has up to 8K of on-board EPROM, IK 
bytes of RAM, 1 serial RS232 port, 9 vectored 
interrupts, 5 MHz operation. Useable as a single 
board 8088 processor .. A & T, $349.95 


Software Available 


□ CP/M-86' 

Full track buffered BIOS, memory disk support, 
double density format ............. $300.00 

□ MP/M86* 

Full MP/M-86 implementation, hard disk and 
(loppy disk support, plus memory drive. 1,2 and 
5 user configurations. 

□ MS-DOS'* 

The IBM Personal Computer operating system, 
includes macro assembler ..$250.00 

□ Other software: 

BASIC86* BASCOM86, FORTRAN86, C, 
FORTH, 


*CP/MS& & MP/M-86 trademark of Digital Research- 
* *A1S-Z)QS tmifcmitrk of Microsoft. 

Lightning One trademark af laimOi Daio Products, Inc- 

Dt aler and OT.M, inquiries invited. 


M 


CPU. 



LOMAS DATA PRODUCTS, INC. 


729 Fami Road, Marlboro, Massachusetts 01752 □ Telephone: 617-481-2822 
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Experts Voted 


{SPGLLGUARD 

Software Product of the Year 

InfoWorld 





'rootreads 4U pages/irunute 
for spelling errors. 

Compresses 20,000 word 
dictionary 


INOUNClNGl 
NEW PRODUCTS: 

For Canada, Europel Australia, 
I AsiaTanSother areas outside 
the U.S.A,, Spellguajrd now has 
a specialized in tel national 
dictiona ig British 

spelling, no extra 

cost. (Adds 9 K to dictionary.) 


Spellguar 


now ava 


FpP^HR 'and 

IBM's PC Dos™or CP/M 86’ 


Hand so 


lable for 


ie new packaging. 


compressed, most accurate spring 
eker We guarantee reliabiip 
Spell ;uard works with any CP/M word 
pr< uo sor and with hundreds of mac bines. 
Ifs the only award winner! 


Has your work been Spellguarded? 

PLACE 


innovATive 

software applications 

The Haze. Building 
1150 Chestnut Lane 
Menlo Park, California 94025 
Telephone 415 325 0805 

Excellent dealer opportunities! 
Give us a call today. 


CP/M/Tfadefnflrk Digital R««ra rch.Padfir Gruve,CA 
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Hope in Ann Arbor 

This is not to say that progress is 
nonexistent. Although it is slow in 
appearing, some help does seem to be 
at hand. One oasis of rationality in 
the creative chaos of microcomputers 
is in the Institute for Social Research 
at the University of Michigan. Under 
the auspices of Gregory A* Marks of 
the Inter-university Consortium for 
Political and Social Research a union 
of hardware and software is actually 
taking place. For example, many 
Zenith Z-89s complete with disk 
drives are wired to two Prime mini¬ 
computers and to the university's 
Amdahl mainframe. The combina¬ 
tion, as Marks puts it, aims to give 
the user the number-crunching power 
of big machines under the friendly 
facade of microcomputers. 


An Industry.. .that 
aims to make its 
product the bicycle 
of the information 
world clearly needs 
to give software 
development a higher 
priority. 


At the same time, Marks and his 
colleagues are making efforts to take 
the mystery out of using microcom¬ 
puters in the social sciences. Their 
efforts include preparing introduc¬ 
tory literature on microcomputers 
and their uses for distribution to 
members of the Inter-university Con¬ 
sortium. As well, they hold seminars 
designed to introduce the uninitiated 
to microcomputing (open, for a fee, 
to outsiders). As part of this effort, 
they're developing a combination sta¬ 
tistical package / tra ining program. 
The idea is to produce a program that 
would run on a microcomputer and 
that would help students grasp the 
uses of both statistics and computers 
in social research by letting them 
work with real historical, social, and 
political data. 

Other hopeful signs are evident in 
the trade magazines. Statistical and 
data-management packages, such as 
those available from Blue Lakes Com¬ 


puter or Ecosoft, seem promising. 
Strategic Simulations offers a simula¬ 
tion of presidential elections that ap¬ 
pears to include some historical data 
and that aims to put the player in the 
place of a campaign strategist. 

Before committing limited re¬ 
sources to any of these products, you 
will want to know whether they fit 
your needs; a visit to a computer 
store often provides only the most 
limited information—even if the 
product happens to be in stock. Prod¬ 
uct reviews in trade magazines are 
useful, of course, but they may be dif¬ 
ficult to find and are often superficial. 
Catalogs that contain lists of products 
with discussions of their virtues are 
also helpful. 

At present, making decisions about 
software for microcomputers is a lot 
like trying to direct-dial long distance 
in total darkness: it requires great 
care and experience. Learning can be 
frustrating, and mistakes will in¬ 
evitably be costly. 

A Call for Changes 

I have some specific suggestions for 
changes that would make life easier 
for scholars like me who use micro¬ 
computers. 

The computer revolution, sociolog¬ 
ically speaking, is an information rev¬ 
olution. It should not be surprising, 
then, that information management 
has become the most central problem 
for computer users. The kind of infor¬ 
mation problems I have in mind here, 
however, concern software and hard¬ 
ware products that are available to 
solve certain problems. 

Up-to-date, reliable information 
about available products is badly 
needed. The market, consisting of re¬ 
searchers and teachers, is an intelli¬ 
gent one and it generally knows what 
it wants. High-pressure salesmanship 
and elaborate packaging are, there¬ 
fore, likely to be counterproductive. 

One of the most imaginative mar¬ 
keting techniques I have seen is Con¬ 
text Management Systems' offer to 
send prospective customers a disk 
that demonstrates its "Context Con¬ 
nection." I would like to see this ap¬ 
proach used widely. 

I propose that manufacturers retain 
a computer network, such as the 


















Peripherals 
Unlimited.. 


FANTASTIC PRICES! 

OUR FAST SERVICE, PRODUCT 
SELECTION AND OUR CUSTOMERS’ 
SATISFACTION MAKE US #1. 


ZENITH 


Z-89-48K 

$2299 

Z-90-64K DO 

$2588 

Z-19Terminal 

$777 

Z-121 Monitor12" 

$149 


ATARI COMPUTERS 


Atari 800 16K 

$688 

Atari 400 

$318 

Atari Interface Module 

$174 

Atari 810 Single Disk 

$444 

Atari 815 Dual Disk 

TBA 

Atari 830 Modem 

$166 

Programmer 

$59 

Entertainer 

$84 

Star Raiders 

$34 

16K Mem. Exp. for Atari 

$74 

32K Mem. Exp. for Atari 

$114 


NEC PRINTERS 


7710/30 Spinwriter R/O 

$2279 

7720 Spinwriter KSR 

$2649 

3510/30 Spinwriter R/O 

$1699 

3500 Serial Spinwriter 

$1599 

NEC DOT MATRIX 


PC-8023 

$474 

Call for prices on ribbons, etc. 


MORE PRINTERS 


Anadex 9500/9501 

$1295 

Anadex DP-9000 

$1049 

Okidata Microline 80A 

$339 

Okidata Microline 82A 

$474 

Okidata Microline 83A 

$724 

Tractor (OKI 80 + 82 only) 

$60 

Diablo 630 

$2044 


MONITORS 


Sanyo 12" GRN Phosphor 

$266 

Sanyo 12" Black + White 

$239 

Amdek 12" 300 GRN Phosphor 

$164 

Amdek 12" Color 

$344 

NEC 12" GRN Phosphor 

$164 

NEC 12" Color 

$344 


EPSON PRINTERS 


MX-70 

$288 

MX-80 w/Graphics 

$444 

MX-80 FT (Friction + Tractor) 

$544 

MX-100 (15 " Carriage) 

$744 


Call for prices on 
Ribbons, Cables and Interfaces 


NEC-PC 8000 


Series Microcomputer 


PC-8001 A Computer w/32K 

$888 

PC-8012A w/32K + Exp. Slots 

$588 

PC-8031A Dual Mini Disk 

$888 

PC-8032A Add-on Mini Disk 

$777 

Call for Software Prices 



TOLL FREE 

1 * 800 - 343-4114 

ORDERING INFORMATION 

Our order lines are open 9AM to 6PM 
EST Monday thru Friday. Phone 
orders are welcome; same day ship¬ 
ment on orders placed before 10AM. 
Free use of Mastercard and VISA. Per¬ 
sonal checks require 2 weeks 
clearance. Manufacturer’s warranty 
included on all equipment. Prices sub¬ 
ject to revision. C.O.D.’s accepted. 

For service, quality and delivery call: 

PERIPHERALS UNLIMITED 
(617)655-7400 

62 N. Main St.* Natick, MA01760 
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ORDER TOLL FREE (800) 423-5922 - CA, AK, HI CALL (213) 709-5464 

TERMS U.S.: VISA, MasterCard, Check « Money Order. CA residents add 6tfc% Seles Tax Include SI 5.00 for UPS Surface Shipping and Handling for each KAYCOMP If. Ml in case, please include your day phone 
number Prices and specifications subject to change without notice. We will do our best lo maintain these prices through July, 19B2. fl you do nol have our 68 page color catalog, send SI .00 lor your copy loday! 


KAYCOMP H 


\ 

SPECIFICATIONS ifTl^^i 

cpu: z8o " mmm/ 

RAM: 64K Bytes 

DISK STORAGE: Two double density 514" floppy disk 
drives with 195 K bytes each 
KEYBOARD: Detachable full typewriter keyboard with 
14-key numeric pad and 4 cursor control keys 
VIDEO DISPLAY: Green phosphor P31 9" display, 80 
columns x 24 rows with scrolling capability 
CASE: Portable, self contained, low-profile package 
with carrying handle 
INPUT AND OUTPUT CONNECTIONS: 

• M0DEM/RS232C interface 

• Centronics parallel printer Interface 
STANDARD SOFTWARE: 

• CP/M^ 22 - General purpose operating system 

• S/BASIC™ - a structured BASIC compiler lor quickly 
obtaining problems solutions 

• PRO F IT PLAN ™ - E Sectronic worksheet for i ^dependent 
variable manipulation and forecasting 

• SELECT’* - Complete word processing system 

• TEACH™ - User friendly self-teaching guide to 
SELECT™ 

BGNLSKAYCOMP Shipping Weight 33 lbs $1795 00 
BGHLSKAYCOVER Vinyl cover for KAYCOMP 11 $55 JO 


9161 Deering Ave 0 . Chatsworth,CA 91311 


All You Could Want For Your Business or Family — $1795.00 


KAYCOMP II is the handy, portable business and family computer that was 
developed with one person in mind—You. You are now able to be more productive, apply 
more effort to your creativity and able to save time in your business and at home You also 
save money because KAYCOMP if is delivered with all the hardware and software 
you need for the low price of $1795.00. The many hardware and software features make 
the KAYCOMP f I the greatest value when compared to any computer in the low priced 
field 

MINDING BUSINESS AT WORK 

During business hours, KAYCOMP // performs at full stride. Tedious, time consum¬ 
ing operations like A/R, A/P. G/L payroll, inventory control, and more may be performed 
with the wide variety of CP/M™ application programs available on the market 

WORD PROCESSING AND MORE 

To reduce the time and expense of your "papermii!/' KAYCOMP tf, with its 
SE LECT* word processing program will assist you in composing, editing, and printing all 
o! your word processing requirements You can compose business letters, advertise¬ 
ments. brochures, manuals, handbooks, and business farms With SELECTS™ merge 
feature, take the drudgery out of mailing your standard forms and printing labels. 
POWERFUL HARDWARE 

The NLS KAYCOMP If uses the tried and proven Z80 central processing unit; the 
most widely used CPU in the industry. NLS packs the KA YCOMP If with a full 64K of 
memory; no more "OUT OF MEMORY’ in the middle of a program! The disk storage 
capacity of the KAYCOMP ff is an impressive 390 Kb, The drives are formatted with 40 
tracks, 51 2 bytes per sector, in a soft sector format The drives will read single or double 
density disks far optimum storage and compatability. 

The KA YCOMP tl has an RS232C serial port and Centronics type parallel interface 
for communications with the outside world The serial port provides asynchronous 
information from 110 lo 19,200 baud and may be hooked up to modems, printers, plotters, 
or any other device containing an RS232C serial interface. The parallel interface is the 
industry standard Centronics type for connection to a wide variety of low cost printers 

The alpha-numeric keyboard of the KAYCOMP ft is truely a beauty The keys have 
all been sculptured for your handling convenience. NLS provides a 14 key numeric pad 
with its own RETURN key for more efficient numeric data entry. Cursor control keys have 
also been added lor calculating wide-word processing or numeric spreads. You will never 
want to use another keyboard again. For added flexibility and comfort, the keyboard is de¬ 
tachable so it may be positioned away from the body of the machine. 

CP/M is a trade mark of Digital Research S/BASfC is a trademark ot Topaz Pro¬ 
gramming Group. PROFIT PLAN is a trademark of Chang Laboratories. SELECT and 
TEACH are trademarks ot Select Information Systems. 


PRIORITY 


POWERFUL SOFTWARE 

As an extra value to you, there is a FREE package of software to help you get started. By 
using a CP/M® controller, the KA YCOMP tl allows you access to hundreds of applica¬ 
tions or user programs already available at a moderate price. This free software package 
includes the CP/M'* 1 operating system Jopaz Programming's S/BASIC language, PROFIT 
PLAN™ electronic spreadsheet and SELECT™ word processing software, St BAS 1C™ 
will allow you to talk to your computer and even try your hand at programming. PROFIT 
PLAN™ will help you analyze data, plan your personal investments, and simplify your 
family budget SELECT™ is a word processing program that turns your computer into an 
electronic typewriter. It also has an optional spelling checker, no more typos! 

A WDRD ABOUT NLS 

Non-Linear Systems, I no. is the originator of the digital voltmeter and an innovative 
leader in the field of electronic test equipment, 

Organized in 1952, NLS has been a major supplier of digital voltmeters and ratiometers 
to large corporations in the aerospace industry. Since 1972 NLS has been consumer 
directed, providing small, portable multimeters, oscilloscopes, counters, frequency 
meters, temperature meters, and DM M's. And now — NLS has entered the world of 
computers with one thought — to provide the best value in a small business, scientific, 
and family computer. 

YOU DON’T NEED LARGER GLASSES! 

The KAYCOMP ft includes a large P31 phospher green, 25MHz bandwidth, 
9" screen. It displays clear, easy to read characters in an 80 character by 24 line 
format. This sharp display means eye strain from small computers is a thing of the 

pasL The 9" display also 
_ v saves Y™ money by elinr 

inating the need to purchase 
an additional monitor. You 
don’t have to settle for a 5" 
screen any longer! 


KAYCOMP II 


SCREEN 


'OSBDHHE 

SCREEN 

























COMPARE HITACHI TO TEKTRONIX 
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. . THEN DECIDE! 


Buy with confidence from the nation’s largest Hitachi distributor 


BGHITV1050 

100 MHz 

LIST PRICE: $2375.00 

SALE: $1595.00 

DUAL TRACE WITH 3rd & 4th 
TRACE TRIGGER VIEW 



Hitachi Denshi Ltd 

BGHITV352 
35 MHz 
LIST PRICE: $1150.00 

SALE: $795.00 


BGHITV550B 

50 MHz 

LIST PRICE: $1745.00 

SALE: $1250.00 

0UAL TRACE WITH 3rd 
TRACE TRIGGER VIEW 


IPiC 

TEA 2215 

NITVIBSS 

HITV55DB 

RITT3S2 

PRICE 

Rl4H.il 

tlHB.HD 

|I4I BlIS 

tm.H 

BANDWIBTN 

H Mir/14 Mkrt 

lHIMl 

H Iftl 

» Ml 

SENSITIVITY 

ii mviirMi/int 

Mylni 

Mf/ni 

teff/BB 

SWEEP SPIED 

SELECTION 

V M/itl 

i* s i/m 

hi mu 

PI n/tlt 
la .f ./mi 

I II pull 

u >i/ln 

m */wi 

1 II Ml 

Jmi/RIT 

wxt/m 

l II fill 

VERTICAL 

■DDES 

HI, HP. ALT 1 

EiDf. HDD 

EM 1, H t, AIT 

EBIF. ua 
hh i m 

THE 1 MM 

H 1. H I, HIT 

MIF. 1DB 
mi i ik* 

Ell.ffli 

■WL Mt 

DIFF 

WIDE RANGE 

DEBT. SENSITIVITY 

1 *ii n i n l 

/■Hr 

/■nt 

litkill 

FHIt 

1 MTU If 1 
/■Bt 

RELATED If 

INTENSIFIED SWEEP 

m 

ni 

lit 

H 

HUT TIMES 

1MUHM 

iihvi t/w 


Mill 

RIAL TIME NASE 
MEASUREMENTS 

1, 1. ItT */fl 

wmir/Hi 

1. L JILT *(t 

liTtllPHEI 

1 IRIIKIHEB 

A. ■. MT */■ 

iMliNMFKS 


TRIGGER ri A" 

HIDES 

untie 

HIT BADE 

LIMA 

UTIIUI 

itwincu 

LIRE 

UTIIUI 

nut i nur 

TV HATIGM 

UK 

nn-.T 

111! 

tmiMt 

TRIGGER I' 

MODES 

+, ■ ILDTE 
rHTEHUL »MT 

+ . ■ lilM 

IITIInu 

4 MK 
IMTItill 
EJTEMU 

— 

ALTERNATE SWEEP 
SEPARATOR 

nt 

IQ 

II 

_ 


net 

TER 1115 

NITV105DB 

imuta 

imrasr 

CRT 

ii inn 

■ i inn 

a j M ib 

till HI 


mi. iiATICM.1 

111. RUTlCHi 




m PIHlfMI 

Pll FRO mm 

m HHNII 

m fwifiBi 


UNI AHIL 1 

nn iccil i 

IMBT REEIL f 

5.TM JIECQ T 

Dir CONTROLS 

aiiuTifti 

niiNivw 

HHITIIB 

lAllHTHRl 

Mil PflEBE 

ur'rKii 

1RTI IlHi 

wen 


BW lltltM 

Km fINMt 

TIIEE MITIHB1 

nsci Rintiii 

SCALE 





miMI NATION 

MINI 

tH 

m 

nt 

CHANNEL 1 





INVERT 

ID 

ID 

th 

m 

TRIGREN VIEW 

HUE 

LI 

A 

NAME 



SWITCH JUS L£ 

awiTtttABLE 


HE REJECTION 

MINI 

r« 

TEN 

IRE 



S1WITCHAHLE 

SWITCH ABLE 


LF REJECTION 

HIE 

ID 

n 

HDHE 

RAND WIDTH UM1T 

■IMF 

IQ nib 

HK 

HHI 

1 T MEASUREMENTS 

m 

m 

TO 

TU 

CAMERA BEZEL 

ID 

ID 

m 

■a 

MULTI P05IT1BN 





RANDLE 

ID 

in 

TH 

HI 

JITTER 

IM.HM1 

R.HI 

jg.ngp i 

.. ■ 

Z AXIS BANDWIDTH 

■Ell 

KM 

DC II 

set* 

0 ■ 5 1p| 

1 HHj 

i.i mu 

I S *Hx 

I Mi 

POMES CRN SUMPTION 

H IITTI 

m nm 

UUTTf 

41«iTTf 

PROBE CAUBZATII 

ID 

lit 

TH 

TH 

hnir 

HI WHN 

»,« IK 

rt.W MU 

TI MM IMI 



TAffitTlUlE 

Til BIT III in 

THEFT TUI! 

A 1 CHANNEL 





GATE OUTPUT 


nx 

_11_ 

■ 

POWER ON INDICATOR 

It 

IB 

”th 

HI 

'WARRANTY 

1 llil 

min 

t run 

niui 


XtO PflOBE 

lUSWG Xto PROSE WtTH AMQNNF/fff 


%Wetlmdtvvtrt*ln Mi .WmoiifcjJftnn toy fit" 
OKI UM to *K3r Jilted Jf! thfi ftterpNj™ 


All HITACHI Scopes come with 2,10 to 1 Probes 

ORDER TOLL FREE (800) 423-5922 - CA, AK, HI CALL (213) 709-5464 


Until now, if you wanted a 5QMHz or 100MHz dual trace oscilloscope of uncompromising 
Quality, there was only one choice. Now there is a second.., outstanding new delay sweep with 
an established name — the Hitachi V550B and the VI050. 

The HITACHI V5508 (50MHz) and VI050 (100MHz) offer all the capabilities you might 
demand from a lab grad oscilloscope. Capabilities such as a max. sweep rated 2 ns/di v( VI050) 
5ns/div (550B). Also features you may rot expect, like sensitivity of 1 rnWdiv (V550B) .5mv/div 
(VI050) @ 10MHz, automatic focus correction, and a built-in TV sync separator circuit 
The cost? Remarkably reasonable, especially when you compare it to the other leading SOM Hz 
or 100 MHz Dual trace oscilloscopes It s a price breakthrough made possible by using up-to- 
date production techniques and a design backed up by over 20 years of oscilloscope experience. 
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CP/M DATA ENTRY 

"RADAR" 

RADAR is a high speed data entry system 
that will run on any CP/M system pro¬ 
viding a "3741 " style key-to-disk en¬ 
vironment. RADAR is ideal for replacing 
KEYPUNCH machines and older, slower 
key-;to-disk systems like the 374 Vs and 
42V 


Features: 

Verify Mode 

Check Digit Processor 

Auto Dup/Manual Dup 

16 Accumulators 

Parameter Driven (No 
Programming) 

"Virtual” File Access 

Add or Delete Records 

Record Retrieval By Number 
Or Content 

Full Editing Capability 

Operator Prompts 

Extremely Fast (Written In 
Assembly Language) 


In addition to “heavy,-duty" data entry, 
RADAR is also the ideal "front-end 11 for 
many applications programs, providing 
aquisition and retrieval of keyed data with 
a degree of reliability simply not possible 
with any other technique. RADAR can cut 
programming time by more than 30%, 
simply because there is no longer any 
need to write the "input" portion of a pro¬ 
gram, just let RADAR handle it! 


Write or call for free brochure. The 
RADAR manual is also available 
separately for $25.00. 



P O Box 3373A 
Birmingham, AL 35255 
Phone: 205-033-1659 


Tymnet or Telenet systems, to ar¬ 
chive their advertisements in the 
Dialog Information Retrieval Service 
{see 'Information Unlimited" June 
1981 BYTE, page 88), New products 
could be described and demonstrated 
through this medium. The system 
could be updated constantly, and 
potential consumers could search for 
only those items they want. 

Pricing and Distribution 

Producers of software need to re¬ 
think their pricing policies. Univer¬ 
sities and local school boards don't 
have the resources to buy a complete 
set of software for each microcom¬ 
puter. Even if the resources were 
there, multiple purchases of the same 
software would be regarded as waste¬ 
ful, Manufacturers' insistence on 
single-machine use of a program is 
simply unrealistic and would seem to 
invite illegal copying of materials. 
Given the speed with which materials 
of this sort become obsolete, a 
general lease agreement with each in¬ 
stitution would be more likely to pro¬ 
duce desirable results. 

In any case, software manufac¬ 
turers will probably come to the same 
realization that book and computer 
manufacturers reached long ago: uni¬ 
versities and schools require special 
marketing techniques and probably 
special marketing divisions. 

Statistical Packages 

One of the most serious needs at 
the moment is for reliable, well-docu¬ 
mented statistical and data-manage¬ 
ment packages similar to those that 
social scientists and historians have 
been using on large computers. Ob¬ 
viously, the requirements for com¬ 
puter memory and rapid processing 
place certain limits on what can be 
achieved on microcomputers at the 
moment. But, as I suggested earlier, 
some of these limitations are disap¬ 
pearing. Plug-in memory—lots of 
it—is beginning to make its appear¬ 
ance among microcomputers. As this 
happens, the adaptability of micro¬ 
computers to scholarly work will 
grow. For 20 years the absence of 
adequate software has made using 
computers difficult if not frustrating. 
In the case of microcomputers, his¬ 


tory is clearly repeating itself. An in¬ 
dustry that aims—as Steve Jobs of 
Apple Computer put it—to make its 
product the bicycle of the informa¬ 
tion world clearly needs to give soft¬ 
ware a higher priority, 

I am not a trained programmer in 
any computer language and 1 have no 
plans to study such a language. Hav¬ 
ing already studied Russian, French, 
German, Latin, Hebrew, and Greek, I 
think enough is enough! This means 
that I need the services of good pro¬ 
grammers just as badly as I need the 
products of computer engineers, I 
believe I'm speaking here for thou¬ 
sands of other scholars and scientists. 

Revolutions, if they are to survive, 
have to be institutionalized. It is the 
social experience—the use that socie¬ 
ty makes of the revolution—that pro¬ 
vides the crucial clues as to the appro¬ 
priate institutional forms. Speaking 
as a historian, I can say that society 
learns most of what it knows through 
experience. Development of mecha¬ 
nisms for storing and communicating 
past experience is absolutely essential 
to social progress. This is one of the 
reasons that societies tend to attach 
some value to the work that histor¬ 
ians do. 

Ironically, one of the great prob¬ 
lems with the computer revolution, a 
revolution of information, is that it 
has tended to pay little attention to its 
accumulating experiences. The im¬ 
pact of hardware changes on research 
behavior, for example, is appreciated 
very little in any systematic sense. It 
should not be surprising, then, that 
we don't have a very sound under¬ 
standing of what to expect in the face 
of fresh changes in technology or that 
there is a lag in the development of 
some of the resources that are neces¬ 
sary to exploit these changes. 

The effort that is represented by 
this issue of BYTE is an illustration of 
what needs to be done on a continu¬ 
ing basis. What these observations 
mean so far as the microcomputer 
revolution is concerned is that the 
users' experience has to be dis¬ 
covered, analyzed, and then incor¬ 
porated into any realistic notion of 
what the next step in the revolution 
will be. In this sense, it's time to stop 
playing games,* 
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ATARI SAYS ITS FIRST WORD 


WITH A VOICE BOX BY THE ALIEN GROUP! 

% 






THE ALIEN GROUP has emerged from the underground, daring to offer 
a full-featured speech synthesis system that is flexible, low in 
and needs no'accessory devices. No Interface, Cables, 

Amp, or External Power Required! VOICE BOX has 
designed and programmed by Atari users to become the 
integral voice of a 400 or 800 computer. Simply plugged into 
the serial port, VOICE BOX automatically routes all speech 
into the speaker of your television monitor. With the menu- 
driven operating system supplied, you'll be creating 
original, intelligible speech within moments after 
loading disk or cassette. No lengthy 
instructions to wade through. 

The system includes a dictionary which translates typed 
text into VOICE BOX's phonetic language. The dictionary can 
be expanded to include as many as 5,000 words of your owr 
custom vocabulary. Unlimited speech can be produced 
straightforward phonetic definiton at any time, even 
dictionary should be full. 

The speech routines can be called from other programs 
purpose you can conceive. Here are a few suggested uses. 



VOICE BOX 


Speech Synthesizer 


SOUND EFFECTS 

* Access 64 phonemes at any of 4 pitch levels to add filtered, 
contoured sound to the Atari audio repertoire. 

GAMES 

* Program aliens to hiss threats, moan when destroyed. 

* Devise weird, non-human tongues for dungeon dwellers. 

* Insert cryptic spoken dues in maze games. 

COMPUTER OPERATION 

* Code verbal prompts and error messages that command 
attention and leave the current display intact. 

EDUCATION 

* Gain an introduction to the principles of phonetics. 

* Learn touch typing through spoken feedback from the 
keyboard. 

In addition, the Random Sentence Generator Included in the 
operating system, which prints and speaks endlessly 
startling, amusing, even poetic combinations of words 
supplied by the user, helps teach school children to identify 
parts of speech and recognize o variety of sentence 
structures. 

A minimum of 16K RAM is required by the operating system. 
Either disk or cassette includes both 16K and 32K versions. Try 
VOICE BOX for up to 10 days, and if it isn't the finest value 
you've ever seen in a computer peripheral, the most 
challenging and provocative addition you've ever mode to 
your system, return it in its original condition for a full 
refund. 


When orderi ng specify disk- or cassette-based operoti ng system, and enclose check or money-order for $ 169, or state your 
VISA or MASTERCARD number, Send mail orders to: THE ALIEN GROUP 

27 West 23rd Street or telephone orders from 

Dept. BT-1 1 0 AAA to 6 PAA New York time 

New York, New York 10010 (212)924-5546 

ALSO AVAILABLE AT LEADING COMPUTER STORES THROUGHOUT THE WORLD, 

Atari Is a registered trademark of Warner Communications. Circle 291 on Inquiry card. 


Simulating Neighborhood 

Segregation 

A BASIC program gives surprising insights 
into some of the forces that hamper integration. 


Professor Edwin Dethiefsen 
Department of Anthropology 
and 

Associate Professor Carlisle Moody 
Department of Economics 
College of William and Mary 
Williamsburg, VA 23185 


Computers have never enjoyed a 
good name among some educators. 
Reslsters have claimed that the 
absence of a teacher's warm body will 
have adverse psychological effects on 
the students. Some say, out of fear 
and ignorance perhaps, that young 
children exposed to computers early 
in their school years would turn into 
hard, cold, and uncompassionate 
adults* 

Nowadays, though, for better or 
worse, there is at least one microcom¬ 
puter in almost every neighborhood, 
and the children are learning faster 
than their teachers that despite past 
fears computers are here to stay. 
Consequently, teachers either are 
adopting more positive views of com¬ 
puters or they are being replaced by 
teachers eager to use the most modern 
devices and techniques. 

The computer has shown many of 
us new ways of thinking about prac¬ 
tically everything. Going farther than 
merely showing us new approaches to 


problem solving, the computer is ex¬ 
posing us to a whole new spectrum of 
notions and methods of problem 
definition and problem evaluation. 
We no longer have a valid excuse for 
jumping to conclusions, for we can 
now test assumptions by manipulat¬ 
ing within a relatively short time 
mountains of data that once would 
have taken lifetimes to process. 

We hope that the computer's 
special ability to foster careful think¬ 
ing will be put to many more applica¬ 
tions, especially in the social sciences. 
The natural sciences enjoy a par¬ 
ticular advantage over the social 
sciences in their long tradition of 
laboratory experimentation. While 
social science teachers must expound 
social theories, physics teachers can 
provide concrete illustrative demon¬ 
strations and have their students de¬ 
liberately experiment with and test 
the principles that are considered im¬ 
portant. 

Although people are not as easy to 


manipulate as pulleys, temperatures, 
and pressures, social scientists 
presume to employ the same scientific 
methods so handy to “hard" scien¬ 
tists. The absence of a '"social science 
laboratory" and the general im¬ 
possibility of performing controlled 
social experiments, however, fre¬ 
quently allow and even encourage 
impressionistic explanations based on 
the most unscientific of social science 
analyses* Popular social values and 
conventions often seriously distort 
and bias social scientists' approach to 
research* Let's look at an example, 
and then consider how the computer 
might be used to simulate a social 
science laboratory. 

Why a Model? 

If one were to ask a group of 
students why the neighborhoods of 
most multiracial communities are 
generally more segregated than in¬ 
tegrated, the students would prob¬ 
ably say that the segregation was due 
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Explore the excellence of your ZX81 with a 



nEnOPBK 64k memory extension for $179.95 

Give your diminishing memory more byte. 


MEMOPAK 64K RAM $179.95 

The Sinclair ZX81 has revolutionized 
home computing. The MEMOPAK 64K 
RAM extends the memory of ZX81 by a 
further 56K to a full 64K It is neither 
switched nor paged and is Directly 
Addressable. The unit is user trans¬ 
parent and accepts such basic com¬ 
mands as 10 DIM A (9000). It plugs 
directly into the back of ZX81 and does 
not inhibit the use of the printer or other 
add-on units There is no need for an 
additional power supply or leads. 

Description of memory 

0-8K ., . Sinclair ROM 
8-16K . . . This section of memory 
switches in or out in 4K blocks to leave 
space for memory mapping, holds its 
contents during cassette loads, allows 
communication between programs, and 
can be used to run assembly language 
routines, 

16-32K . . . This area can be used for 
basic programs and assembly language 
routi nes. 

32-64K . . . 32K of RAM memory for 
basic variables and large arrays. With 
the MEMOPAK 64K extension the ZX81 
is transformed into a powerful com¬ 
puter, suitable for business, leisure and 
educational use, at a fraction of the cost 
of comparable systems. 

ricPlUTtCH 

Memory Extervtion Specialists 

Memo tech Corporation 
7550 West Yale Ave,. Suite 200 
Denver, Colorado 80227 

Ph.l3Q3) 986-1516 


MEMOPAK 16K RAM $59.95 

With the addition of MEMOPAK 16K, 
your ZX81 will have a full 16K of Di¬ 
rectly Addressable RAM. It is neither 
switched nor paged and enables you to 
execute longer and more sophisticated 
programs and to hold an extended data 
base. 

The 16K and 64K Memopaks come In 
attractive, custom-designed and engi¬ 
neered cases which fit snugly on to the 
back of the ZX81 giving a firm connec¬ 
tion. 

Free service on your MEMOPAK 

Within the first six months, should any¬ 
thing go wrong with your MEMOPAK, 
return it to us and we will repair or 
replace it free of charge. 


Try MEMOPAK with no obligation 

You can use our MEMOPAK in your 
home without obligation. After 10 days 
if you are not completely satisfied, 
simply return it for a full refund. 

Coming soon ..... 

A complete range of ZX81 plug-in 
peripherals: 

MEMOTECH Hi-Res Graphics 
MEMOTECH Digitising Tablets 
RS232 Interface 
Centronic Interface and 
Software Drivers 

All these products are designed to fit 
"piggy-back" fashion on to each other 
and use the ZX81 power supply. 

Further information forthcoming. 


I Memotech Corp. 7550 W. Yale Ave. Suite 220 Denver, Colo, 8022? 

Yes! I would [ike to try the Memopak, l understand that if I’m not complete satisf ied. 

* I can return it in 10 days fora full refund. Price ^ Qty. Amount 

I □ Check 

I □ Visa 

□ MC 


Act, No* 

Name__ 

Street_ 

City_ State _ Zip _ | 

BYT Q7 | 


Memopak 64k RAM 

$ 179.95 



Memopak 16k RAM 

$ 59.95 



Shipping and Handling 

£ 4,95 


$ 4,95 


Total 



t U.S. Dollars 


Circle 241 on Inquiry card. 
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^ * 

INTEGRATED 

BUSSING 



inexpensive S-100 computers 
can now communicate with the 
IEEE-488 instrumentation bus. 
The P&T-488 meets the IEEE- 
488 1980 standard for control¬ 
ler, listener, & talker. 
Interface software allows sim¬ 
ple communication with the 488 
bus from Basic, Pascal and other 
high level languages. Interface 
software is available for CP/M® 
North Star, or Cromemco. 
Special features include an 
interactive busmonitor program 
and a functional self-test 
program. 

Price tor (1} P&T-488 with software 
and 18" cable, assembled and tested: 
$450 (domestic price} FOB Goleta, CA. 



PICKLES & TROUT 

P.O. BOX 1206. GOLETA, CA93116 
(805) 685-4641 

'CP/M Is a registered Trademark of Digital Research 


to prejudice, racism, or the like. Their 
explanations might come from 
selected personal experiences or they 
might simply be restatements of what 
the students have been told. In fact, 
there is little hard scientific evidence 
on which to decide whether "pre¬ 
judice" is actually a cause or a conse¬ 
quence of segregation. 

If we had a "human laboratory," 
we might test this hypothetical ques¬ 
tion by creating a racially random 
neighborhood, populating it with 
people who were known to be 
"without prejudice," and observing 
whether or not in fact the 
neighborhood remained stable in the 
integrated state, recording whatever 
changes were observed. This experi¬ 
ment would certainly cast light on the 
process of neighborhood develop¬ 
ment, but it would obviously be so 
difficult to control and so expensive 
that it could never be performed. Fur¬ 
thermore, the experimenters would 
all die of old age before the study had 
processed more than a couple of 
generations of residents. 

Until the computer era we would 
have been out of luck, but now we 
have an alternative that is in some 
ways better than the real thing. We 
can now simulate whatever variables 
we wish, create a situation, set the 
controls, and let the computer 
simulate the process quickly and 
without extraneous variables. The 
unique contribution of microcom¬ 
puters to this process is that now this 
kind of computer simulation is 
available to almost everyone. You no 
longer have to have access to an ex¬ 
pensive computer; every microcom¬ 
puter is a potential social science 
laboratory. 

Simulation Guidelines 

The program presented here, based 
on the work of Thomas Schelling, is 
designed primarily for the student 
user-operator. In it we allow simula¬ 
tion of neighborhood formation using 
two identifiable types of individuals 
(or ethnic groups) represented by 
graphic images on the screen and 
referred to in the text as Xs and Os, 
whose attitudes toward their 
neighbors are under the exper¬ 
imenter's control. 


We have had several surprises in 
the process of developing this simula¬ 
tion, and they've generated so much 
discussion between us that we see it as 
a potentially valuable learning tool, 
especially because at every stage we 
are provided with a map of the ethnic 
distribution of our hypothetical com¬ 
munity. We feel that the element of 
surprise stimulates learning. 

In our simulation, for example, we 
can begin with two types of persons 
who don't necessarily dislike each 
other. In fact, they may both prefer 
to live in an integrated neighborhood, 
but let's suppose that each would 
prefer not to be in the minority with 
respect to his immediate neighbors. 
This differentiation does not have to 
be ethnic or racial. One person's 
preference for classical music to the 
other's preference for rock (which is 
not to say that one actually dislikes 
the preferred music of the other) is an 
example of a nonethnic distinction. 
Its not that you can't stand the 
other's music, it's just nice to have a 
few neighbors of like taste to trade 
tapes with. 

Let's assume, for the sake of out ex¬ 
periment, that each household 
regards only the four households on 
its north, south, east, and west as its 
immediate neighbors. If we begin 
with a randomly arranged neighbor¬ 
hood composed of equal numbers of 
Xs and Os, let's also begin with the 
supposition that every household 
abutted by more than two neighbors 
of the alternative type will eventually 
want to move to a more compatible 
neighborhood. The possibilities out¬ 
side our experimental neighborhood 
are infinite, of course, so the 
households that move away simply 
vanish into the outside world. When 
the first such outnumbered household 
moves out, the space vacated can be 
filled only by a household of the 
alternative type. But when the latter 
moves in, it may upset the balance of 
another neighbor that in turn will 
move out, leaving yet another space 
to be filled only by a member of the 
other group. 

The succession of moves results in 
a ripple effect that eventually makes 
itself felt over a large part of the 
neighborhood. Because each family 
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Announcing the Printing 
Breakthrough of the century: 
Smith-Corona’ TP-1 Text Printer 


m. ■W, ^ 




I 


LOW COSt 

Daisy Wheel Printer 


Microprocessor 

Electronics 


799 


• Serial or Parallel 
interface 

Simple, Reliable 
Mechanism 


act NOW: Limited Supply, Low, Low Cost 


Smith corona, one of the largest 
manufacturers of small printers in 
the world, gives a whole new 
perspective to printing with their 
electronic text printer— tp-i, The 
TP-1 is a microprocessor controlled, 
high quality daisy wheel printer, 
it produces perfectly formed, 
executive quality printouts at the 
speed of 120 words per minute. 
Typewriter quality printing at dot 
matrix prices. 

Simple, durable and dependable, 
TP-1 may be used with word 
processing systems, microcom¬ 
puters and most small business 
systems, compact and attractively 




Additional daisy print wheels. S4.95 


Additional ribbons .$2.95 


styled, the TP-1 blends well with 
any setting. 

Now, all your letters, documents 
forms and reports can have the 
crisp, professional look you 
demand—for business or personal 
use—at an affordable price. TP-1, 
the electronic text printer. 

Don’t delay. Order your tp-i 
TODAY at the low price of $799. 

Micro Printer Marketing offers 
same day shipping, nationwide ser¬ 
vice and invites dealer inquiries. 
Catalogues available. No shipping 
charges on pre-paid orders. 


I Micro 
Printer 
Marketing 


Call Micro-Printer Marketing 


TOUFREE 1 - 800 - 523-9859 

in PA call collect 215/ 433-3366 


MasterCard and Visa Accepted 

















SOFTWARE DEALER 
DEMO SYSTEM 


L 


SAVE 97% ON 
DEMO SOFTWARE 


We both know from experience that the best way to 
sell computers is with demonstration. The problem has 
always been finding quality software that is affordable 
for demonstration purposes. 

Our soflware is not inexpensive, but we hove 
developed an exclusive demonstration system that helps 
us both. It gives you the ability to demonstrate o broad 
range ot business applications, and it gives us the 
opportunity to prove the quality of our product. 


The package includes all the software listed below, 
plus important promotional materials and our exclusive 
video sales presentation designed to help you make the 
sale... all for just $295.00. That represents a savings 
of 97% on the software we're making available to you. 

If you believe in demonstration, we believe we have 
the best demonstration value in the microcomputer 
industry. Just give us a call, or drop us a card. 


FINANCIAL 

General Ledger ■ Accounts Payable • Accounts 
Receivable ♦ Payroll • Cash Receipts/Disbursements ♦ 
Job Costing • Mailing List Management 

MEDICAL/DENTAL 

Office Scheduler • Patient Billing • Accounts Receivable ♦ 
Insurance Forms 

GOVERNMENTAL/EDUCATIONAL 

Student Record Keeping • Student Scheduling ♦ Fund 
Accounting 


WHOLESALE DISTRIBUTION 

Purchasing and Receiving ■ Inventory Control • 
Invoicing and Receivables • Sales Commission 
Reporting • Bockorder Management 

MANUFACTURING 
INVENTORY CONTROL 

Finished Goods Inventory Management • Ports Inventory 
Management • Parts Purchasing and Receiving • Bill of 
Material • Production Scheduling 

AH tMS business up plications require CPfk f H Of MP/M'ana CBASIG IP 
legislw&f trademarks of Otgital Research Cprp. 


Call for details (913)677-1137 
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moving out is replaced by a family of 
the alternative preference, the com¬ 
munity must gradually become more 
segregated. Thus a high degree of 
segregation can develop in our ran¬ 
dom community, even though neither 
group feels any particular aversion to 
the other, except for a discomfort at 
being in the minority. 

As Schelling has pointed out 
(Micromotives and Macro behavior, 
New York: W.W. Norton & Co., 
1979, pp. 147-155) this process can be 
demonstrated by placing pennies and 
dimes on a checkerboard, or through 
the use of a high-speed computer. 
However, the checkboard technique 
is painfully tedious and the results are 
crude and oversimplified, and the use 


of the big computer is not instructive 
because it doesn't give the student a 
hands-on experience. Our microcom¬ 
puter simulation tries to combine the 
best of both approaches in that it 
allows the student to control an ex¬ 
periment involving 384 households 
and view the process in a more vivid 
and dramatic form on the screen. Fur¬ 
ther, the video output from the com¬ 
puter can be displayed so that many 
students can see the results as they 
occur. 

Analysis of the Program 

The best way to discuss the pro¬ 
gram and its ramifications is to go 
through it step by step. The main 


body of the program begins at line 60 
(see listing 1), which calls the intro¬ 
duction subroutine at lines 8000- 
8660. In this subroutine, the program 
first asks whether execution of the 
program will require halts between 
iterations. Although the halts will 
slow the execution of the program, 
they allow time for careful observa¬ 
tion of intermediate stages and for 
discussion of the changes in the 
neighborhood. In the classroom, the 
halts allow the instructor to ask 
students to predict changes in the 
shape of the community: for exam¬ 
ple, to predict which households will 
vacate, which type of household will 
move in to occupy the vacancies, 
what effect the changes will have on 
Text continued on page 192 


Listing 1: The neighborhood-segregation program > Written in Microsoft BASIC, the program first goes to an introduction subroutine 
at line 8000. At lines 8070-8080, the program lets you choose to start with either a planned, integrated neighborhood or a random 
neighborhoodIf you c/ioose the planned neighborhood, the program assumes that both types of residents want at least half of their 
four immediate neighbors to be members of their own group. If you choose the random neighborhood r the program asks (at lines 
8180-8200) how many neighbors the Xs require to be Xs, and (at lines 8270-8290) Jiouj many neighbors the Os require to be Os. The 
integration index, computed in the subroutine starting at line 7000 , shows the proportion of dissimilar neighbors surrounding the 
average household. 


1 REM *#* NEIGHBORHOOD SEGREGATION *** 

2 REM *** BY CARL MOODY AND EDWIN DETHLEFSEN #** 

3 REM *** COLLEGE OF WILLIAM AND MARY **# 

4 REM *** WILLIAMSBURG, VA. 23185 *** 

5 REM *** (BQ4) 253-4377 t ** 


10 RANDOM 
20 DEFINT A-Z 
30 DIM AU4, 34) 

40 CLS 

50 GOSUB 12000 
60 GOSUB 8010 

70 IF B=1 THEN L=768: W=192: GOTO 120 
80 CLS 

90 PRINT 15, “UNHAPPY HOUSEHOLDERS MOVE OUT' 1 

lOO GOSUB 4020 

HO IF D=1 THEN GOSUB 6010 

120 CLS 

130 PRINT 9 19, "NEW HOUSEHOLDERS MOVE IN' 1 

140 PRINT 3 69, "ITERATION NO. M ;Y;" PERCENT " 5 CHRS 1134) ; , = ,t ; 1NT UW/(384-F) ) * IGO) ; 

" INTEGRATION INDEX— 11 § I NT ( CL/ ( < C3B4-F) *4)- 88) ) *100) 

150 K=128 
160 FOR 1—2 TO 13 
170 FOR J=2 TO 33 
ISO GOSUB 5010 

190 IF At I, J)=l THEN PRINT 5) K, CHR*<134) 

200 IF A Cl, J)=2 THEN PRINT 3 K, CHR*(143) 

210 K—K+2 
220 NEXT 3 
230 NEXT l 
240 Y=Y+1 

250 IF D=1 THEN GOSUB 6010 
255 FOR ZZ=1 TO 2000:NEXT ZZ 
260 GOTO BO 

3000 REM *** CHECKING NEIGHBORS SUBROUTINE #** Listing 1 continued on page 186 
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WHAT IS SWEETER 
THAN AN APPLE? 




The Franklin ACE 100 is hardware and software compatible 
with the Apple II. It is sweeter because it is more versa¬ 
tile, it includes 64K of RAM memory and—it costs less. 

Any program that runs on the Apple II will run on the 
Franklin ACE 100. Any peripheral that works with 
Apple will work with ACE. The Franklin ACE 100 gen¬ 
erates upper and lower case characters and includes 
a numeric pad, an alpha lock key and VisiCalc keys. 

The Franklin ACE 100—a professional personal 
computer with the quality and reliability for the most 
demanding business applications. It is sweeter than 
an Apple. Call or write today for the name of your 
local authorized Franklin dealer. 



FRANKLIN 

COMPUTER CORPORATION 

7030 Colonial Highway 
Pennsauken, NJ 08109 
609-488-1700 

Circle 165 on Inquiry card. 

Franklin ACE is a trademark of Franklin Computer Corporation. 
Apple is a registered trademark of Apple Computer Inc. 
VisiCalc is a registered trademark ot Vi si Corp. 


Listing 1 continued ; 


3010 H~0 


3020 

IF 

A (I—1, 

J )=A (I, 

J ? OR 

Ad-1, 

J ) =o 

THEN 

H=H+1 

3030 

IF 

A (I +1, 

J)=A(I, 

J) OR 

ACI+1, 

J 3 =o 

THEN 

H=H+1 

3040 

IF 

Ad, J 

-l)=Ad, 

J ) OR 

A Cl, J 

“1) =0 

THEN 

H=H+1 

3050 

IF 

ft(I, J+1)=A<I, 

J3 OR 

Ad, J + 1>=0 

THEN 

H=H+1 


3060 RETURN 

4000 REM *** MOVING OUT SUBROUTINE *** 

4010 F=0 
4020 L—O 
4030 E=0 
4040 W=0 
4050 K—12Q 
4060 F=G 

4070 FOR 1=2 TO 13 
4GBO FOR 3—2 TO 33 

4090 IF Ad, J)=G THEN PRINT 3 K, Mll ;F=F+ls BOTO 4170 
4100 GQSUB 3010 
4110 L=L+(4—H> 


4120 IF A (I, ^J)=1 THEN W=W+1 

4130 IF Ail, J) =1 AND H<M THEN At I, J>=Os PRINT 3 K„ ,,M = 

4140 IF Ad, J)=2 AND H<N THEN Ad, J)=Os PRINT 3 K, 1111 s 

4150 IF Ad, J>=1 THEN PRINT 3 K, CHR*(134) 

4160 IF Ad, 3 > =2 THEN PRINT 3 K, CHR$d43> 

4170 K=K+2 
4180 NEXT J 
4190 NEXT I 

4200 IF E=0 GOTO 11010 

4210 FOR Z2=1 TO 2000:NEXT 12 

4220 RETURN 

5000 REM *** MOVING IN SUBROUTINE *** 

5010 IF Ad, J)<>0 THEN RETURN 

5020 Ad, J)=l 

5030 GOSUB 3010 

5040 Q=H 

5050 Ad, J ) =2 

5060 GOSUB 3010 

5070 R=H 

50 BO IF Q>=M AND R>=N THEN A<I, J)=RND(2) 

5090 IF Q>=M AND R<N THEN Ad, J)=l 
5100 IF Q<M AND R>=N THEN Ad, J^=2 
5110 IF Q<M AND R<N THEN A(I ? J) =0 
5120 RETURN 

6000 REM *** INKEY ROUTINE *** 

6010 PRINT 3 979, "TO CONTINUE PRESS ANY KEY 11 
6020 IF INKEY* = l,, ‘ THEN 6020 
6030 RETURN 

7000 REM *** INTEGRATION INDEX SUBROUTINE *** 


E=E+1 
E~E+1 


7010 L=0 
7020 W—0 

7030 FOR 1=2 TO 13 

7040 FOR J=2 TO 33 

7050 IF Ad, J>=1 THEN W=W + 1 

7060 GOSUB 3010 

7070 L=L+C4-H) 

7080 NEXT J 
7090 NEXT I 
7100 RETURN 

8000 REM *** INTRODUCTION SUBROUTINE **-* 

BOIO PRINT 3 512,"DO YOU WANT THE PROGRAM TO STOP BETWEEN ITERATIONS (Y/N)?“ 

8020 D*=INKEY* 

B030 IF INKEY* <>* 1<I THEN 8040 
8040 IF P*=" Y 11 THEN D=1 

8050 IF D%O n Y n AND DfcCVN" THEN GOTO B020 
8060 CLS 

8070 PRINT 3 512,"TO START WITH A PLANNED INTEGRATED NEIGHBORHOOD, PRESS 1" 

8080 PRINT 3 576,"TO START WITH A RANDOM NEIGHBORHOOD, PRESS 2" 

Listing 1 continued on page 188 
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CPU/32K . . .5725 


tor NEC products circle Kinder Service # 4^ 

VIC-20 


.S2J9 


Commodore 


BROTHER DAISYWHEEL 


I6cps * Selectrie ink cartridge 

HR-IP Parallel .$855 

HR-IS Serial.,.£895 


EPSON 


With Graphtrax Plus. Factory installed 

MX-80II1 . £412 

MX-8QFT Ill... ,5522 

MX-lOOHI.£692 

for Epson Products tinte Reader Service. # SO 

TELEVIDEO rs-sm computer $2665 

* 950 Terminal Features * Dual floppies, 720K total 

* 64K Z 80A 4MHZ. CP/M * Network expansion 

TS-802H... . £4990 

TV 1-910 ... . i ,$575 

TVI-925 ....,.. . .$725 

TV 1-950 .. $915 



AMDEK 


■ 12" green monitor * Anti-glare filter 

AM300G..,. ...S 07 

* 13" RGB • IBM/Apple/NEC 

Color ll .. .5635 


e 


iryTERWATlOWAL 


■ 12" green monitor, P-31 • I5MHZ 

■ 80 x 24 character display 

BM-I2A . 

• 13 r 'color, composite * audio/video 

* 270 line resolution 

I3M-14UGCL. 


,$HH 


.$273 


PRODUCTS FOR APPLE 


AP-36 

I6K Ram Card . 

... .$68 

V-SO 

Videx Videoterm w/ Softswitch ., 

...$258 

M5-Z 

Microsoft Z-SO Softcard... 

..,$253 

MS-PS 

M icrosoft Prem i u m Syste m . 

., ,$529 

AP-B1 

Bison Drive w/ 3.3. . 

..$459 

AP-B2 

Bison Drive Add-On. 

., $349 

AP-PAR 

Parallel Printer Card/Cable...... 

.$72 

DC 2 

Hayes Micromodem 11 .. 

. . .$273 

NAT 

Novation Apple CAT.. 

. . .$325 


For Apple Products circle reader service # 5 / 


PRODUCTS FOR IBM 


IB-TI 

Tandon drive-1 side ... 

.,$255 

1B-T2 

Tandon drive-2 side w/ DOS Patch 

..$485 

1B-T3 

Tandon drive-80 track. 



2 side, w/ DOS Paleh ... . 

, ,$595 

AST-64 

AST 64K card. 

..$365 

RAM-9 

9 pcs, 64K Rams. 

. . .£75 


For IBM products dre/e reader service # 52 


VIDEO MONITORS 


AM-300G 

12 1 "green, Amdek . . 

..$137 

AM-CI 

Color L Amdek... 

.$299 

AM-C2 

Color IL Amdek. 

_$635 

BM-12A 

12" green. BMC. 

.$88 

BM-I400CL 

I3 w std. BMC . 

. __$273 

IB-1201 

NEC 12 tt green ....... 

......$159 

JC-1201 

NEC 13" color, std. 

,,... .$325 

^ JC-1202 

NEC J3" RGB 

_SSI 5 

\Z-I2G 

12" green. Zenith . 

.$115 



PRODUCTS 

MAIL ORDERS: 

P.O.Box 9078-184 
Van Nuys.CA 93409 

WILL CALLS: 

16709 Roscoe Boulevard 
Sepulveda, CA 91343 

(213) 891-5702 

Please confirm price and availability 
by phone prior to ordering. 

We accept VISA and Mastercard. 


Shipping additional-$3 minimum. 

Calif, residents add 6*A sales ta.w 
Overseas orders and dealer inquiries accepted. 

All merchandise is new and 
comes with factory guarantee. 

For Additional Product Information, 
circle reader service #53 


PRINTERS 


MX-SO 111 Epson 80 cps . . 5412 

MX-80 F/T HI Friction. Tractor, Graphics . . .5522 

MX-100 III 80 cps r wide .$692 

PC-8023 NEC. 120 cps . $485 

GK-&2A Oki. U82A. w/ tracEor .5460 

OK-8M Oki, U83A. w/ tractor .5685 

OK-84PS U84, 200 cps, par/serial . , , $1125 

PRQ-A Prowriter. parallel ..........5485 

PRG-B Prowriter, paraitel/serial.£610 

F-1OA 40 cps Da isy, para lid.$ 1395 

F-IOB 40 cps. serial.51495 

H R -1P Brolhe r Daisy. paralle I. 5855 

HR- IS Brother Daisy, serial ,..5895 

EZSSESSESSEiai 

5-100 Master/Slave Single Board Computers 

Master.4MHZ ZS0A .$690 

Slave .4MHZ28UA .$625 

CP/M . 5160 

BIOS... $100 

Manual .■ +♦ .$25 

Winchester Adaptor...S145 

Turbo DOS. .5750 


104/1 5W" soft... .. . ,$35 

1C4/ID 5‘A"soft, double density . , .$42 

3^HO/3 8"soft ...,,$45 

3480/2D 8" soft, tbdd .$6,1 


CfTHkioPfo) . 


SOFTWARE 


MP-WS8 

Word Star, 8" __ 

.$250 \ 

MP-WSA 

Word Star, Apple ... 

.$192 \ 

MP-MM8 

Mail Merge, 8"... . 

.£77 

MPMMA 

Mail Merge. Apple ....... 

.S 63 

MP-SS8 

Spell Star, 8" ., .. 

... ,5127 

MP-SSA 

Spell Star, Apple. 

.$105 

MP-DS8 

Data Star. 8". 

.£175 

MP-SR8 

Super Sort, 8".. , 

. . ..SI27 

MP-SRA 

Super Sort, Apple. 

.Si 00 

MP-SII8 

Super Sort II, 8” ..... 

_ ...S105 

MP-CS8 

Calc Star* 8". 

.$149 

Matty additional software packages 
at similar discounts. 

are available 


DISK DRIVES 


Q-H42 Qtime #842 (replaces DT-8J . .,$480 

Ml-2D Mitsubishi r dsdd , ..5435 

WU, ) I N -1 Tandon Thin 8" ssdd.$382 

T N -2 Tandon fh in 8" dsdd .S465 

AB DIGITAL DESIGN LABS 

256K BYTE - 128K 

WORD DYNAMIC MEMORY S B810A 

* 4MHZ with Extended DMA 

* 1EEE696, M u Iti-Layer Li st..$1245 

* I Year Warranty BISON .$825 


STATIC MEMORY SYSTEMS 64K 


* 24 Line Addressing , 

i 200NS, Lower Power CMOS 
■ inlermi x RAM and EPROM 
> New Super Low Price I 

S-ST64 List ..$594 




BISON 


.S44I) 


8086 

SUPER 

MICRO 



TER 


• 8 MHZ 8086 S-100 SET • Cable for 2 8" Drives 
• 128K TONS Static RAM * MS-DOS (86-DOS) 

* DD Disk Controller • Add Drives and Terminal! 

■ 22 Slot Mainframe 

SC-SYS2 System 2 List ,.$4385 BISON.,, $3450 
SC-2/3 8086 2 B R D Set w/DOS 

List ...,.5795 BISON.S595 


& 


QT S~ 100 & 8"' Dri ve Main frame 


* +8Via25A/~ 16 V(ct 5A S-i00 Power 

* +5 V (a 1 .5A/-5V fa. 5At A 24'Via 3 A D rive Rowe r 

* Keyed Power Switch 

* Shielded Motherboard 

* Rugged Card Cage 

* 946" x [7 w x2l" (HxWxD) 

* S trappable 110 V or 220V AC 

QT-MF6 6 Slot T 2-8" Drive .$555 

QT-MFS 8 Slot. 2-8" Drive .. 5580 

QT- M F12 12 S lot, 2-8" Drive .,5605 




QTS-I00& SVC 


Drive Mainframe 

* Similar to B" Mainframe wg|| 

* Power for 514" Drives 

* Tx 17" x 20' r fHxWxD) 

QT-5MF6 6Slot, 2-5 W" Drive ...... $380 

QT-5MFK 8 Slot, 2-5 Drive_ $405 

QT-5MFJ2 12 Slot, 2-5 W" Drive_ $430 

SIGNALMAN MKI300 BPS MODEM 

BISON ... .589 



Irak 


Dual 8 rJ Drive Cabinet 


* S i g nal ex tende r cable 

* Vertical mount * Write protect switches 

* Power supply , tan * Highest quality construction 

BISON ..$325 















































































































Listing 1 continued; 

8090 PRINT a 640*"IF YOU START WITH A PLANNED INTEGRATED NEIGHBORHOOD*" 

8100 PRINT a 704,"THEN BOTH TYPES OF PEOPLE ARE CONTENT AS LONG AS" 

8110 PRINT 3 76B, 11 THEY ARE NOT IN THE MINORITY" 

B12G C*=INKEY* 

8130 IF C*^"" THEN 8120 

8140 IF VAL (C*> <1 OR VALtC*)>2 THEN 8120 
8150 B=VALCC*) 

8160 IF B=1 THEN GOTO 9010 
8170 CLS 

8180 PRINT a 512, 11 HOW MANY NEIGHBORS, OUT OF FOUR, DO THE X’S DEMAND TO BE" 

8190 PRINT 3 576,"LIKE THEMSELVES" 

8200 PRINT 3 640,"PRESS A NUMBER BETWEEN ZERO AND FOUR" 

8210 C*=INKEY* 

8220 IF C*="" THEN 8210 

8230 IF VAL <C* J <0 OR VALCC*)>4 THEN 8210 
8240 PRINT 3 680, C* 

8250 M=VAL(C*) 

8260 CLS 

8270 PRINT 3 512,"HOW MANY NEIGHBORS, OUT OF FOUR, DO THE O’S DEMAND TO BE" 

B2BO PRINT 3 576*"LIKE THEMSELVES" 

8290 PRINT 3 640*"PRESS A NUMBER BETWEEN ZERO AND FOUR" 

8300 C*=INKEY* 

8310 IF C*="" THEN 8300 

8320 IF VALCCSXO OR VAL<Cm>4 THEN B3O0 
8330 PRINT 3 680* C* 

8340 N=VAL(C*> 

8350 CLS 

8360 PRINT 3 512,"ENTER THE PROPORTION OF XS IN THE RANDOM NEIGHBORHOOD," 

8370 PRINT a 576,"1 IN ?" 

8380 C*=INKEY* 

8390 IF C*="" THEN 8380 
8400 PRINT 5B3, C$ 

8410 C=VALtC$) 

8420 CLS 

8430 PRINT 3 17, "SETTING UP A RANDOM NEIGHBORHOOD 11 

8440 FDR 1=1 TD 14 

8450 FOR J = 1 TO 34 

8460 A(I, J )=0 

8470 NEXT 3 

8480 NEXT I 

8490 FOR 1=2 TO 13 

8500 FOR J=2 TB 33 

8510 X=RND(C> 

8520 IF X = 1 THEN At I* J) =1 ELSE Ad, J) =2 
8530 NEXT J 
8540 NEXT I 
8550 CLS 

8560 GOSUB 10010 

8570 PRINT 3 7,"PLEASE WAIT WHILE I COMPUTE THE INTEGRATION INDEX" 

8580 GOSUB 7010 
8590 Y=1 

8600 PRINT 3 900* "ITERATION NO.^YX PERCENT »; CHR* U34) ; ; 1NT ( CW/384) * 100) ; " 

INTEGRATION INDEX = "; INK CL/1536)tlOOJ 

8610 IF D=1 THEN GOTO 8650 

8620 FOR 1=1 TO 4000 

8630 NEXT I 

8640 RETURN 

8650 GOSUB 6010 

8660 RETURN 

9000 REM ft* INTEGRATED NEIGHBORHOOD SUBROUTINE ft* 

9010 CLS 

9020 PRINT 3 14,"SETTING UP AN INTEGRATED NEIGHBORHOOD" 

9030 PRINT a 78,"PERCENT ";CHE*C134);" = 50 INTEGRATION INDEX= 50“ 

9040 N=2 
9050 M=2 

9060 X=RND t2> Listing 1 continued on page 190 
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COBOL the language of 
business. 

The language of Micro Focus 



Our CIS COBOL product 
family brings you the 
most successful business 
programming tool ever 
devised, COBOL, in a form 
optimized for today's most 
cost effective hardware, the 
microcomputer. Standard COBOL 
as defined by ANSI X3.23-1974, 

The reliability and performance of CIS 
COBOL are strongly emphasized by its 1 
continued qualification for U.S. 
government contracts. In January 1981 
CIS COBOL entered its 2nd year of G.SJL 
certification. 

CIS COBOL is powerful but simple to use. 
Its screenhandling, dynamic module 
loading and fast ISAM let you take full 
benefit from micro computer facilities. 

Our FORMS-2 utility is a COBOLsource 
code generator to help you build 
interactive applications with ease. Using 
our unique demonstration "How to create 
a COBOL program in 20 minutes r you can 
quickly try out new application ideas. 

And if you are developing software for 
resale, the variety of systems running CIS 
COBOL offers you a very large available 
market. 


MICRO 
FOCUS 

CIS COBOL and FORMS - 2 are trademarks ofMlcrti Focus. 8080 Lsa trade¬ 
mark of Intel Corp, Z80 of ZHog, LSI -11 and PDP-11 of Digital Equipment 
Corp F Apple IT of Apple Computer, Softcard of Microsoft Consumer 
Products, CF/M of Digital Research and UNIX of Be 11 Laboratories. 




OS COBOL and 
FORMS-2 are available 
through our dealers 
and distributors for many 
8080, Z80 and LSI-11 systems 
including Apple II with Softcard 
and CP/M. 

For OEM purchase on 8086, PDP-11, 
UNIX and other order codes approach us 
direct. Our system transfer technology 
has made OS COBOL first on a number of 
processors and enabled us to interface to 
30 different operating systems. 

For more information about CIS COBOL 
fill in the coupon below. 


To: Micro Focus Inc 1601 Civic Center Drive, 

Santa Clara, Ca 95050, USA. 

Phone: (408) 496 0176. Telex; 278704 MFCISUR 

Please send me 

A brochure on CIS COBOL 

I I A brochure on FORMS-2 

n A set of Applications Notes 

... (Qty) CIS COBOL manual(s) at $75 

(inc p+p) for which I enclose a check 
for$.... 

My chief interest is in; (please tick box) 

□ 8080 

□ 8086 
□ UNIX 
I I Apple II 

Name........ 

Position.....,............ 

Company_ ***** ...*..... 

Address............. 


Tel No.. 


Circle 249 on Inquiry card. 

























Listing 1 continued: 


9070 FOR 1=1 TO 14 
9080 FOR J=1 TO 34 
9090 Ad, J ) =0 
9100 NEXT 3 
9110 NEXT I 
9120 J=2 
9130 1=2 
9140 Ad, J>=X 
9130 1=1+1 

9160 IF I< = 13 THEN 9140 
9170 IF X=1 THEN X=2: GOTO 9190 
9180 IF X=2 THEN X=1 
9190 J=J+1 

9200 IF J<=33 THEN 9130 
9210 Y=1 
9220 CLS 

9230 GOSUB 10010 

9240 PRINT 3 909,"RANDOM HOUSEHOLDERS WILL HOVE OUT" 
9250 FOR 1=2 TO 13 
9260 FOR J=2 TO 33 
9270 E=RND C 6 ) 

9280 IF At I, J)=E THEN Ad, J ) =0 
9290 NEXT J 
9300 NEXT I 

9310 IF D=1 THEN GOSUB 6010 
9320 CLS 

9330 PRINT 3 ^"RANDOM HOUSEHOLDERS HOVING GUT” 

9340 GOSUB lOOlb 


9350 
9360 
9370 
lOOOO 
10010 
10020 
1 0030 
10040 
10050 
10060 
10070 
10080 
10090 
11000 
1 IQIO 
11020 
0 > ; " 
11030 
12000 
12010 
12020 
12030 
12040 
12050 
12060 
12070 
12080 
12090 
12100 
12110 
12120 
12130 
12140 
12150 
12160 
12170 
12180 
12190 


Y=1 


IF D=1 THEN GOSUB 6010 
RETURN 

REM *** PRINT SUBROUTINE *** 

K— 128 

FOR 1=2 TO 13 
FOR J=2 TO 33 

IF Ad, J?=l THEN PRINT K, CHR*<134) 
IF A(I, J )=2 THEN PRINT S> K, CHR*<143) 
K=K+2 


NEXT J 
NEXT I 
RETURN 

REM *** STOPPING ROUTINE *** 

PRINT 3 901 5 11 THE NEIGHBORHOOD IS STABLE, NO ONE WILL MOVE IN OR OUT" 

PRINT 3 965, ■' ITERATION NO. PERCENT M ; CHR* 1134) ; “ = " ; I NT f ( W/ C 384-F) ) * 10 

INTEGRATION INDEX=";INTt(L/t((384-F)*4>-8B)>*10Q> 

END 

REM *** COPYRIGHT BLOCK *** 

Print chr*<23> 

PRINT 

PRINT 

PRINT" ******** ****** ■' 

PRINT 

PRINT 

PRINT 11 NEIGHBORHOOD SEGREGATION 
PRINT 

PRINT" ** ************ 11 

PRINT 

PRINT 

PRINT"A PROGRAM IN MICROSOFT BASIC BY 
PRINT 11 CARL MOODY AND EDWIN PETHLEFSEN ,r 
PRINT" COLLEGE OF WILLIAM & MARY” 

PRINT 

PRINT"COPYRIGHT <C> * 981.<TOUCH A KEY> 

GOSUB 6020 
CLS 

RETURN 
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Alspa Computers 

PLUS 

Multi-User Hard Disk 



SMALL SIZE AND LOW COST 

ALSPA full performance, CP/M computers are the smallest 
8" drive micro’s around. An ALSPA computer with a 4 MHz 
Z80A CPU, 64K of RAM, one or two 8" floppy drives, three 
R5-232 serial ports, one parallel port, and one hard disk port 
is no larger than most single add-on drives, and weighs only 
about 18 lbs. An ACM can be yours for as little as $1995.00 
plus CP/M. 

CORVUS** INTERFACE 

Standard on all ALSPA computers in a hardware interface 
which connects directly to either a Corvus hard disk drive or 
a Corvus Constellation**, multi-user hard disk system. Our 
Corvus operation system is easy to install and use. 

"Ccrvuiand CorvuiComlellaiiDti LridemJtki oi CORVUS, Stilt Mi. INC. 


SUPERIOR PERFORMANCE 

One demonstration will prove that our compact and durable 
ALSPA computers are designed to provide dependable, 
powerful computing service. Look at capability and speed 
and you'll agree we're the best value for the dollar. 

DEALER INQUIRIES INVITED 

C -—''i 

Alspa Computer, Inc. 

MORE THAN OUR NAME IS UNIQUE 
300 Harvey West Blvd., Santa Cruz, CA 95060 (408) 429-6000 
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HP 125 
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Your Choice 



NEW HP-87...$1889 


DUAL MASTER DISK DRIVE.$1595 

HP-7470 PLOTTER.. $1245 

5 MEG, WINCHESTER HARD DISK .... $3599 
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APPLE III 128K.CALL 

NEC PC8001A32K. $849 
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Text continued from page 183; 

the old residents and the stability of 
the neighborhood in general. Because 
the neighborhood develops before the 
students' eyes, they have immediate 
feedback on their predictions. This 
seems a productive use of class time, 
and it especially exemplifies the ad- 
vantages of computer applications in 
the classroom. 

Disturbing Developments 

The second question in the in¬ 
troduction involves choosing be¬ 
tween a planned, integrated neigh¬ 
borhood or a random neighborhood 
to begin the experiment. In the 
planned community option, both 
types of residents will prefer not to be 
in the minority, demanding that at 
least half of their neighbors must 
share their preferences. This choice 
reveals the most powerful and dis¬ 
turbing aspect of our model, namely 
that no matter how stable and 
perfectly integrated the neighborhood 
is to begin with, a relatively slight dis¬ 
turbance (in the current program, 
one-sixth of the residents are selected 
at random to move out and are re¬ 
placed) can lead to such a dramatic 
restructuring of the community that 
the final, stable neighborhood is 
much more segregated than any of 
the individuals comprising the popu¬ 
lation really want it to be. (This ob¬ 
servation leads us to suspect that even 
the best-planned, most stable, and 
best “integrated neighborhoods where 
everyone starts out happy with his or 
her immediate environment are dif¬ 
ficult at best and may even be im¬ 
possible to maintain.) 

The second choice in the program, 
for experimenters who prefer to begin 
with an unplanned, random neigh¬ 
borhood, is to select the number of 
immediate neighbors (out of four) 
that the individual householder 
demands should share his view of life. 
One person might settle for one or 
even no neighbors similar to himself, 
while another might insist that all of 
his neighbors be of his own persua¬ 
sion. 

Here's where some disturbing 
developments can happen. The 
choice of dissimilar demands by the 
two types of neighbors must in¬ 


evitably lead to the total elimination 
of the less gregarious type. That is, if 
Xs settle for two while Os demand 
three like neighbors, then after a 
number of iterations, there will be no 
place left that will satisfy an O. For 
example, suppose you have a music 
school dormitory that houses both 
trombonists and cellists and that the 
trombonists don't care who their 
neighbors are but the cellists can't 
practice in close proximity to a group 
of trombonists, (Schelling uses an 
example of snorklers and surfers. 
While an encounter between the two 
may be a minor annoyance to the 
surfer, it can be devastating to the 
snorkler.) Consequently, if there is an 
unlimited supply of trombone players 
(or surfers) beyond the neighbor¬ 
hood's borders, then the cellists and 
snorklers will eventually move away, 
even though they have nothing per- 
sonal or ideological against the peo¬ 
ple who are replacing them in the 
community. 

On the other hand, if neither group 
insists on being in the majority (for 
example, if the Xs want two 
neighbors like themselves and the Os 
will settle for only one) then neither 
group will be completely eliminated, 
although the more permissive type 
will dominate in numbers. 

But there are even more 
possibilities. The program allows 
both types of individuals to demand 
majority status. For example, both 
types could demand three or even 
four similar neighbors. The com¬ 
munity will eventually stabilize with 
neither group completely replacing 
the other, as long as both groups 
make equal demands concerning their 
neighbors' sympathies. Of course, if 
both groups insist that all neighbors 
be like themselves, the final "com¬ 
munity" will be balkanized into 
several completely segregated ghet¬ 
tos, with a network of no-man s-land 
vacant lots separating the typological 
"clots” from contact with one 
another. 

If the two types are not quite so 
demanding, requiring only three 
similar neighbors each, Jhen a similar 
scene develops except that there are 
occasional bridges across the vacant 
lots where some households will have 
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"WHAT IF. m ” 


Seldom is your first solution to a prob¬ 
lem the only one, or the one that's 
necessarily best to use. 

That's why our VisiCalc® pro¬ 
gram is # 1 in the business: the most 
widely-used business program ever 
for the personal computer. 

It's a powerful “electronic work¬ 
sheet" that takes the work out of 
working with numbers. Whether you 
are working with investments, cash 
flow, inventory, estimates, budgets, 
plans—nearly any thing numerical, 
the VisiCalc program will help you 
work better, smarter, faster. 

In just seconds, the VisiCalc pro¬ 
gram can calculate and display the 
answers to involved problems you 
could have spent hours doing by hand. 

Its speed and versatility makes it 
easy for you to explore more alterna¬ 
tives. You can ask “What if?".. Just 
change any number in your problem 
and instantly, the VisiCalc program 
recalculates all the numbers and 
displays the new results. So you can 
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readily analyze the impact of decisions 
before you make them. 

While the VisiCalc program does 
a lot by itself, it can do even more for 
you when used with the other Visi™ 
programs. That's because they're all 
inter-related, just like your needs and 
tasks, to give you a fully integrated 
solution. For example, automatically 
bring in data stored in our VisiFile 
program—such as customer or 
inventory information— 
for calculation and 
analysis with your 
VisiCalc program. 

In addition, 
our series 
includes the 
VisiTrend/Plot 
VisiSchedule, T 
VisiDex,™ 

VisiTerm,™ 

VisiPlot™and 
Desktop/ 

PLAN™ 
programs. 


Ask your retail computer store 
salesperson for a demonstration of the 
VisiCalc program. Discover how easy 
it is to take the work out of working 
with numbers. 

VisiCalc from 
VISICORP" 

PERSONAL SOFTVWE~ 

7 
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?! 


SUPE 3BRAIN II Jr. . . .$1,895 
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CompuStar 1 ’"’Compatable Network. 
(Includes AM Hardware and Software) 


* 
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DAZY CHAINE 3 $ 495 $ 350 
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STA3GRAPH $3,890 $ Cali 

includes 350K Dtsk-64K RAM. 


Emulates Tektronix 11 “4010 Graphics 
Terminal, Supports SAS-Graph and all 
Tektronix Plot 10 Software. 



90 Day Money Back Guarantee* 

120 Day Extended Warranty** 

Ordering Information: Money Orders, 
Cashier Checks or Bank Wires Welcome. 
Personal or Company Checks, allow 
IS days to clear. Surface Fre IghtStandard 
F.G.B, Origin. Include your telephone 
number. No COD'S, Please. Prices are 
subject to change without notice. Order 
desk hours are 9 to 5 CST. 
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(214) 931-9069 

tar Micro 

16990 Dallas Parkway * Suite 151 
Dallas, Texas 75248 
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token contact across ethnic boun¬ 
daries. 

Our last example is of special 
demographic interest, wherein both 
types want at least half of their 
neighbors to be like themselves. If we 
start with a random neighborhood in 
which, say, the Xs are in a distinct 
minority, the final community, after 
all the dissatisfied folks have moved 
out and been replaced and all 
members are happy with their 
neighbors will be much more 
segregated than it would have been 
had we begun with an equal number 
of each type. This happens because 
the loss of an unhappy X has a pro¬ 
portionately larger effect on the re¬ 
maining Xs than the loss of one of the 
more numerous Os, Furthermore, an 
O contemplating a move into the 
community will have more congenial 
places available to move into. Thus, 
as Os move in they encourage yet 
more Os to move in later, reinforcing 
the numerical superiority of their 
group. 


How the Simulation Works 
The actual neighborhood simula¬ 
tion operates as follows. If the user 
has chosen a random neighborhood, 
then the program calls the moving- 
out subroutine on lines 4000-4220, 
Here each householder counts the 
number of immediate neighbors that 
are either similar to himself or are va¬ 
cant lots. (Note that special con¬ 
sideration must be given the top, 
bottom, and sides of the community. 
We assume that the community is 
bordered by vacant lots. To ac¬ 
complish this we initially create a 
matrix of 14 by 34 zeros in lines 
8440-8480 for the random neighbor¬ 
hood and lines 9070-9110 for the in¬ 
tegrated neighborhood. We then 
populate it with Xs and Os, but only 
fill a submatrix that is 12 by 32. This 
retains a border of 0s around the 12 
by 32 matrix, and the program inter¬ 
prets the 0s as vacant lots.) If there 
are too many dissimilar neighbors, 
the householder moves out, leaving a 
space. In this subroutine, we also 
keep track of the total number of 
similar neighbors and the total 
number of Xs. If no one moves out, 


the neighborhood is stable and the 
program ends. 

If one or more householders moves 
out, then the moving-in routine on 
lines 130-255 is invoked. Here both 
types of individuals 'Inspect the pro¬ 
perty" and evaluate the neighbor¬ 
hood. If neither has enough similar 
neighbors, then no one moves in and 
the lot remains unoccupied. If both 
are satisfied with the neighborhood, 
then they essentially flip a coin to see 
who moves in. After all vacant spaces 
have been inspected and satisfied in¬ 
dividuals have moved in, the pro¬ 
gram simply loops to alternate the 
moving-in and moving-out phases of 
the experiment. In the case of the 
planned, integrated neighborhood, 
the logic of the program is the same, 
but the first iteration starts with one- 
sixth of the population randomly 
moving out. The program then goes 
to the moving-in routine and pro¬ 
ceeds as outlined above. 


Some Aids to Understanding 

Sometimes it helps to have more 
than a visual impression of the degree 
of segregation and of the proportion 
of ethnic types in the neighborhood, 
so we provide an Integration Index 
(LI.) at each iteration. This is a 
numerical statement of the propor¬ 
tion of dissimilar neighbors surround¬ 
ing the "average" individual. We 
might also think of it as a mean con¬ 
tact level as it is a statement of the 
length of shared boundaries between 
type dusters. This index is computed 
during the moving-out subroutine (in 
the checking-neighbors subroutine in 
lines 3000-3060) when individual 
households are polled to see if they 
want to vacate. The number of 
similar neighbors (and vacant lots) is 
subtracted from four {the total 
number of relevant neighbors) in line 
4110 to find the number of dissimilar 
types adjacent to each household. We 
also keep track of the number of va¬ 
cant lots with the variable F. The 
total number of dissimilar neighbors 
is calculated for all (384 — F) house¬ 
holds and expressed as a percentage 
of the total number of possible 
neighbors (ignoring the vacant lots in 
the neighborhood and on the 
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Quality Computer Services presents.. 



For TRS* Apple' Heath'S-100 ,IBM. 

6,12,20,40and 00 Megabyte systems 

Completely assembled and tested subsystem including: 


• Switching power supply 

• Winchester drive 

• Host adapter card 
« Sealed case 

■ Expansion 

The encloses controller 
and power supply have been 
designed to allow for future 
backup hardware or increased 
storage 


• Formatting program 

Assigns alternate sectors 
for any weak sectors detected ' 
during formatting assuring 
the lowest possible error rale 

• Warranty: The system has a full one year 
warranty on all parts and workmanship 
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OASIS*, Apple DOS 
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Real time clock 
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SUKRBRMN 

The super performing, super 
reliable microcomputer from 
Intertec Data Systems features 
twin double-density 5 Vi" drives 
wit h 350K or 700K of disk storage 
- expandable to 10 megabytes. 

A CP/M* Disk Operating System, 

64K of dynamic RAM and more. 
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Because we’re a 
nationwide distributor of 
SuperBrain, the CompuStar 
10 Megabyte Disk Storage 
System, CompuStar and the 
whole line of Intertec products at 
the absolute lowest prices in the 
business. 
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Better yet, we offer you a 
great deal of service and support 
because we want your business 
tomorrow as well as today. 



• We'll burn-in your SuperBrain 
for 72 hours before 
we deliver it 


• We'll help with installation 
and configuration 

• Well repair equipment at our 
service center and replace 
modules when necessary 

• We’ll fill your software needs 
or help you develop your own 

• Wei! match your SuperBrain 
with a super printer 


For more information, call (609) 424-4700 or 
(215) 629-1209. To order call toll free (000) 
257-5217 In IMJjcall {609) 42447QQ 



V 2 Keystone Avenue 
f Cherry Hill NJ 08003 

■ Registered trademark of Digital Research Inc, 
SuperBrain and CompuStar are trademarks 
of Intertec Data Systems 
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Photo la: Representation of a planned t in¬ 
tegrated neighborhood at the beginning of 
a run of the neighborhood-segregation 
program shown in listing 1 , One dass of 
people, the Os, are represented fry rec¬ 
tangles. The other class, the Xs, are 
represented fry chair-like shapes. 
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Photo lb: The same neighborhood after 
one-sixth of the households r chosen at 
random, have moved out 
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Photo lc: The emerging pattern of 
segregation . House fronds in each group re¬ 
tire oniy that at least half of their 
neighbors be in their own group. 


Photo Id: The final, stable neighborhood. 
The extreme segregation has come about 
despite the willingness of every household 
in each group to live alongside some 
neighbors from the other group. 


borders). By tracking the proportion 
of Xs and the Integration Index at 
each iteration, we can follow the pro* 
gress of the neighborhood as it 
segregates itself. 

Some Typical Runs 

Photo la shows the planned in¬ 
tegrated neighborhood that begins 
the simulation of this community. 
The Xs are represented on the screen 
as the chair-like shapes while the Os 
are represented as the rectangles. 
In photo lb we have randomly 
moved approximately one-sixth of 


the members out, leaving 65 open 
slots. Of course, all these slots could 
be filled with exactly the right sort so 
as to restore the community to a 
stable balance, but the odds against 
this happening are astronomical and 
it doesn't happen here. Photo lc 
shows that even by the second itera¬ 
tion a segregated pattern is develop¬ 
ing, although the integration index is 
still very high (46). The final, stable 
neighborhood is shown in photo Id, 
The squares are congregated into two 
distinct neighborhoods in the center 
of the community with two smaller 
congregations on the edges. The 
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Software sold only with systems ond not warranted for suitability to 
particular applications. All require CP/M® - All software sales final. 


Wordstor ■ Easy and powerful the mosr 
popular word processing system for micros. 

MallMerge ■ Works wirh ot without Wordstar 
to keep up-to-date moiling lists and creole 
Individually produced letters. 

ColcStor - Spread sheer analysts which is 
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DataStor - Micropros database system 
works wlih Wordstar ro combine text and 
numbers. 

Benchmark - CP/M based ward processing 
that's barb powerful and easy to leom. 
Does not use control characters on most 
Systems. 


dQASE II ■ The most popular CP/M dosed 
relorional database, 

Accounting Plus General ledger. Accounts 
payable, accounts receivable, etc. plus 
Condor daro base management. 

Crosstalk - Plug inra the personal computer 
networks ond link up with other systems via 
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increases drive capacity 2$K on doubles. 
5QK on Quods, 

SA.I.LB.O.A.T. ■ Allows programs written 
under Norrhsrar DOS and Basic ro run on 
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(We Export) TWX 910-950-0062 (IMEC SCOT) 


INTEGRATION: Prices listed ore fan new equlpmenr In factory sealed boxes with 
manufacturer's wonanry. W« will pretest your equipment integrate your system, configure 
your software, provide special cobles. etc_ for on additional charge. Call far prices. 

ORDERING: MAILORDER ONLY. Prices listed an&forcash.NoCGIX's. We sell on a net 20 basis 
to Fortune 500 companies ond Universities (ar cash prices), Charge cords add 2%. Prices 
subject to change, product subject ro availability, AZ. residents add 5%. Personal checks take 
3 weeks lo clear. 0-20% reslocking fee for returned merchandise. Shipping extra ■ produds 
are F.Q.B. point of shipment. CP/M ond Mp/M ore registered trademarks of Dlgirol Research. 


SCM-TP-1. 

M0/40 cps. ... 

F-10/55 eps 
NEC 351D w/trac 
NEC 7710/7730 
NEC 7720 


£795 

£1449 

£1649 

£1975 

£2340 

£2695 


£1069 

£1199 

£609 

£095 

£599 


Fate© TS-1 (VT52) 
Fatea (VT-100) 
Zenith Z-19 (VT52) 
Dialogue 00 Amber 
Volker Craig 404 .. 


Houston Instrument: 

Hi-Plof DMP-2 . 

Hl-Plot DMP-7/0 
Hi Pad DT-11 . 


Zenith Z-25 ... 
Prawriter ACD 
MPI 99G. 


DEC LA34AA 
Tally MT 1005 
Xerox DB0 . 


£1049 

£1645 

£2149 


£1225 

£639 

£719 


£349 

£2057 

£669 


Hayes Smortmodem 
NEC 12"-G Monitor 
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Photo 2a: Representation of a random 
neighborhood at the beginning of a run of 
the neighborhood-segregation program. 
Although unplanned , the neighborhood 
has a high degree of integration , 


chairs are congregated primarily on 
the left-hand side, with a vertical strip 
in the middle and another on the 
right. If all anyone requires is two 
similar neighbors, then all vertical 
lines that are unaffected by the initial 
random disturbance will be perma¬ 
nent. This explains the vertical line of 
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Photo 2b : The final pattern of segregation 
that emerges in a program run in which 
each household in each group wants to 
have two neighbors from its own group. 


squares on the left-hand side and the 
overall vertical look of the final 
pattern. 

Photo 2a shows an initial random 
neighborhood. It is unplanned, but 
relatively highly integrated (the in¬ 
tegration index is dS). However, it is 
not stable, and unhappy house¬ 


holders will move out. The final, 
stable neighborhood is shown in 
photo 2b. The final neighborhood is 
highly segregated, with an integration 
index of 20 (similar to the result 
achieved with an initially integrated 
neighborhood). Because there is no 
necessary vertical pattern in the in¬ 
itial neighborhood, there is less of a 
corresponding vertical pattern in the 
resulting segregated neighborhood, 
although the requirement that only 
two neighbors be similar to oneself 
tends to stabilize the final patterns 
around vertical lines of similar types. 
The existence of relatively isolated in¬ 
dividuals around the edges of the 
community can be explained by the 
fact that the community is bordered 
by vacant lots that are considered 
''friendly" by whoever locates next to 
them. 

The final neighborhood, cor¬ 
responding to a simulation in which 
both groups demand three neighbors 
be like themselves, is shown in photo 
3. There is a very high level of 
segregation (the integration index is 



FOR MANUFACTURERS 



Micro Manufacturing Systems has been develop¬ 
ing and supplying manufacturing software directly to 
manufacturers for several years and is now offering 
its MCS-2 system to dealers and OEM’s. 

MCS-2 is the most comprehensive manufactur¬ 
ing control system designed for the CPM based 
micro computer. MCS-2 consists of nine separate 
modules which can be purchased as a complete sys¬ 
tem or individually as required. 

Demo Disc available- $79.00 


MM 

S is 


MICRO MANUFACTURING 
SYSTEMS 


187 Shagbark Drive * Westerville, Ohio 43081 

(614) 895-0738 


S 100 USERS 


INTERFACE 9-TRACK 
TAPE DRIVES 

With the DTI - DMA 
Tape-Unit Interface 

• Transfers data via DMA 
up to 200K bytes 

per second 

• Allows full control over 
all tape-drive functions 


SPEED 

NUMBERCRUNCHING 
SOFTWARE 5-10 X's 
AND MORE 

With the FMP - 
Fast Math Processor 

* Kit or assembled 

* 32-bit floating point operations 

for arith., trig., exponential, etc. functions 

* Or 64-bit floating point operations for arithmetic functions 




Both the DTI and FMP meet the IEEE S-10Q 
standard. Software is available. 


For further information contact: 

SPC TECHNOLOGIES, inc. 



A MEMBER OF THE SPC GROUP 


P.O. Box 248, Arlington, VA 22210 
Cfrcfe 339 on inquiry card, (703) 841-3632 


198 July 1982 © BYTE Publications Inc 




































































1 


• ip-' : : -ii ■{ 


•^.vr> ’ - yjtfjr •» ^a^jps* 



I JHEZZ3 METH?) M^K*1 M flKTI flPJi MVZin 

MU IBs be ub Em Em oa Em qhob 


PLOT UNPLOT REM RUN RAND RETURN IF 


INPUT POKE PRINT 


kq «g flE&9 

llj CEf S3 001 

T .-1 

Y si 

$ ■ 
U 1 

1 'lo 'Ip "W 

S/N COS TAN INT 

NEW SAVE DIM FOR 

RND 

GOTO 

SIRS 

GOSUB 

CHRS 

LOAD 

CODE PEEK TAB 

UST LET 

fij film ni nH 

■ LUST 

|G B 

■ *★ 

Ih b 

Ij 

+ ■ = W ww w 

Ik 1 l 1,,-J 


ARCSIN ARCCOS ARCTAN SGN ABS SQR VAL LEN 

COPY CLEAR CON T CLS SCROLL NEXT PAUSE 


BREAK 


iz 


X I 



_ . -juiki vvr, lii^ . M? :. [|t| .^ ^ 




rfrr? 




Tr> 5 * • • nT« i ;Byr»r?q , 9jy|!i 1 p?t 
























For *99.95 you can have a 

full powered personal computer. 


Most people know by now that the 
ZX81 from Sinclair Research is the 
lowest priced personal computer in 
the world. 

But serious program¬ 
mers are looking for more 
than a low price. They're 
looking for true computer 
power. And that's where 
the ZX81 surprises a lot 
of people. 

Just look at the key¬ 
board and you'll get 
some idea of the 
ZX81 ’s power. It 
has more than 60 



The ZX81 is also very convenient to 
use. It hooks up to any television set to 
produce a dear 32-column by 24-line 
display. And you can use a regular cas- 
/ sette recorder to store and 
recall programs by name. 
What you get. When 
you order your ZX81, you 
get everything you need to 
start programming. 

It comes with connectors 
for your TV and cassette 


recorder, an AC adaptor, and 
a free programming guide and 
operating manual that com- 

£?r re than Sinclair programs are available pletely documents the capabil- 

BASIC commands, v * ities of the ZX81. 


20 graphic symbols, and complete 
mathematical functions. And there’s 
even more power that you can’t see. 

A breakthrough in personal 
computers. The ZX81 offers features 
found only on computers costing two 
or three times as much. 

Just look at what you get: 

• Continuous display, including mov¬ 
ing graphics 

• Multi-dimensional string and nu¬ 
merical arrays 

• Mathematical and scienti¬ 
fic functions accurate 
to 8 decimal places 

• Unique one-touch 
entry of key words 
like PRINT, RUN 
and LIST 

• Automatic syntax er¬ 
ror detection and easy 
editing 

• Randomize function useful for both 
games and serious applications 

• Built-in interface for ZX Printer 

• IK of memory expandable to 16K 

• A comprehensive programming 
guide and operating manual 


Options and add-ons. Like any 
full-powered computer, the ZX81 can 
be expanded and upgraded. 

Its IK memory can be expanded 
to over 16K just by plugging the 
Sinclair Memory Module onto 
the back of the unit. The cost 
is only $49.95. 

Sinclair has also published 
pre-recorded programs on cas¬ 
settes for your ZX81. We’re con¬ 
stantly coming out with new pro¬ 
grams, so we’ll send you our latest 
software catalog when you order 
your computer. 

How did we do it? The 
question most often asked 
about the ZX81 is, “How 
can so much computer 
power cost so little money?” 
16K Memory Module The answer is that Sinclair 
Research simply took a different 
approach. Our only goal was to make 
programming power as affordable as 
possible. So we developed a radical 
new design that cuts costs dramati¬ 
cally without cutting computer power. 
For example, our unique Master Chip 
replaces as many as 18 chips used in 
other personal computers. 

The success of the ZX81 speaks for 
itself. It is now the fastest-selling per¬ 
sonal computer in the world. And we 
stand behind our product. If anything 
goes wrong in the first 90 days, well 
repair or replace your unit free of 



charge. Even after that, you can take 
advantage of our national service-by- 
mail facilities for a minimum fee. 
Order now and try it out for 10 
days. Simply send the coupon along 
with a check or money order. For 
faster delivery, call our toll-free num¬ 
ber and use your MasterCard or VISA. 

You have 10 days to try out the 
ZX81. If it isn’t all we say it is, just 
send It back and we’ll refund your 
money. 

Why wait any longer? With the Sin¬ 
clair ZX81, you can finally afford to 
have the computer power you’ve al¬ 
ways wanted. 

Call toU free 800-543-3000. Ask 

for operator #509. In Ohio call: 
800-582-1364; in Canada 
call: 513-729-4300. Ask 
for operator #509. 
Phones open 24 hours 
a day, 7 days a week. 
Have your MasterCard 
or VISA ready. 

These numbers are for 
orders only. If you just want 
Free guide to programming information, please 
write: Sinclair Research Ltd., 

2 Sinclair Plaza, Nashua, NH 03061. 



To order call toll free: 800-543-3000. 


I AO CODE 

c 


07BY 


|m/ 
J On 


MAIL TO: Sinclair Research Ltd., 



PRICE* 

QTY. 

AMOUNT 

2X81 

$99,95 



1 16K Memory 
| Module 

$49.95 



1 Shipping and 
j Handling 

$4.95 


$4.95 

'U.S. dollars 

TOTAL 


| Name 

1 Address 

j City 

State 

Zip 



Sinclair technology is also available in Timex/Sindair 
computers under a license from Sinclair Research Ltd. 
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CHOOSE... 

Choose an Apple Desk 



A compact Bi-Level desk ideal for the Apple com¬ 
puter system. This 42" x 29 W* desk comes with a 
shelf to hold two Apple disk drives. The top shelf for 
your TV or monitor and manuals can also have an 
optional paper slot to accomodate a printer. It is 
shown here with the optional Corvis shell which will 
hold one Corvis disk drive. The Corvis shelf is avail¬ 
able on the 52" x 29Va" version of the Apple desk. 

Choose a Micro Desk 



The Universal Micro desk accommodates ihe S-100 
type microcomputers. The desk is available in four 
sizes: 17.75 inch, 19,06 inch, and 20.75 inch wide 
openings with 24 inch front-to-rear mounting space. 
The fourth size is a 20.75 inch wide opening with a 
26.50 inch fronMo-rear mounting space. 

Choose a Mini Rack 



Mini racks and mini micro racks have standard vent¬ 
ing, cable cut outs and adjustable HE IMA rails. 
Choose a stand alone bay or a 40", 60", or 72" desk 
model in a variety of colors and wood tones. A 
custom rack is available for the Cromemco. 

Choose a Printer Stand 



The Universal printer stand fits (he: 


Centronics 700's 
Dec LA 34 
NEC Spin writer 
Lear Siegter 300's 


Diablo 1600 s & 2300's 
T.l. B10 & B20 
Okidata Slimline 
Anade* 9S00's 


Delivery in days on over 200 styles and colors in 
stock. Dealer inquiries invited. 


FURNITURE 
COM RAN 4J 

17129 S. Kingsview Avenue 
Carson, California 90746 
Telephone: (213)538-9601 
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Photo 3: The final pattern of extreme 
segregation when each household in each 
group wants to have three neighbors from 
its own group. 

only 5) and several lots will remain 
vacant between the isolated groups. 

Photo 4a shows an initial random 
neighborhood with the Xs in a 
distinct minority (34 percent in this 
case). The initial integration index is 
41, indicating a high level of disper¬ 
sion of the minority group. However, 
the neighborhood is very unstable, 
even though both groups merely de¬ 
mand that they not be in a minority 
with respect to their immediate 
neighbors. After only five interac¬ 
tions the resulting stable neighbor¬ 
hood will be highly segregated, as il¬ 
lustrated in photo 4b, with the 
population of Xs severely reduced (to 
15 percent). 

These are only a few illustrations of 
the patterns that can develop accord- 
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Fhoto 4a: An initial random neighbor¬ 
hood in which the Xs are a minority of 34 
percent , Despite the minority status of the 
Xs, the neighborhood is well integrated. 


ing to the various conditions put on 
the initial neighborhood. 

Alternative Possibilities 

Like good neighbors, we disagree 
on what are the most important 
aspects of using this program. The 
economist is mainly interested in 
what is ultimately going to happen to 
the community, while the anthropol¬ 
ogist is more interested in the little 
things that happen along the way, 
viewing the model as a broad simula¬ 
tion, For the latter, it would be nice to 
allow some randomness in the 
subroutines. In this way a potential 
householder could make a mistake 
and move into a house in which he 
will be unhappy, perhaps because he 
was misled by the real estate agent. If 
these sorts of mistakes are not 
systematic, the final outcome will in¬ 
deed be unaffected. However, if the 
user is interested in examining this 
phenomenon, we can add some ran¬ 
dom effects into the moving-in 
subroutine by adding a line such a$: 

5015 P = RND(500)-IF P=! THEN 
A(I,J) = RND (2) :RETURN 

This assigns one type or the other 
randomly to somewhat less than one 
vacant lot per iteration. 

Similarly, if we add a line such as: 

4125 P = RND(5O0)JF P = ! THEN 
A(U)=0:RETURN 
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Photo 4b: The stable , highly segregated 
neighborhood that eoohes from that 
shown in photo 4a when all the house¬ 
holds in both groups just want not to be in 
a minority with respect to their immediate 
neighbors , 
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_ _ K MEMORY WITH PARITY 

Limited time only! $598 S 
HARD DISC SUBSYSTEM FOR 

IBM and S-IOD S S495 


HA62 

4SP 

PB 

EB 


IBM BUS HARD DISK INTERFACE FOR WD-1000 
4 SERIAL PORTS FOR IBM 
PROTOTYPING BOARD FOR IBM 
EXTENDER BOARD FOR IBM 


S-IOO BOARDS 
ZOBEX CPU 

2-80A CPU WITH 4 SERIAL AND 3 PARALLEL PORTS 

ZOBEX DDFDC 

DOUBLE DENSITY DISK CONTROLLER 

ZMs-iao 

64 K RAM 

HDCI 

S-100 HARD DISK INTERFACE FOR WD-1000 



7343 J. RONSON RD. 
SAN DIEGO, CA. 93111 


C714] 571-BS71 


ZOBEX is trademark of ZOBEX CORPORATION 

IBM is trademark of Internalional Business Machines Corporation 
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Case 

M = number of 

Bke neighbors 
required by Xs 

N = number of 
like neighbors 
required by Os 

Initial 
percent X 

Initial 

distribution 

Integration Index 
Max Min Ave 

Percent X 
Max Min Ave 

1 

2 

2 

50 

integrated 

31 

13 

19 

69 

32 

51 

2 

2 

2 

50 

random 

25 

15 

20 

76 

35 

50 

3 

1 

2 

50 

random 

29 

16 

22 

80 

60 

69 

4 

2 

3 

50 

random 

0 

0 

0 

100 

100 

100 

5 

3 

3 

50 

random 

8 

4 

6 

73 

27 

49 

6 

4 

4 

50 

random 

0 

0 

0 

71 

27 

51 

7 

1 

1 

50 

random 

45 

36 

40 

58 

43 

51 

8 

2 

2 

33 

random 

20 

3 

10 

27 

5 

13 


Table 1: Experimental results of the neighborhood-segregation program shown in listing 1. The table gives the results for 50 trial 
runs for each of 8 different cases of initial assumptions about a neighborhood made up of 2 groups, the Xs and the Os. The integra¬ 
tion index (Le. t proportion of dissimilar neighbors surrounding the average household) and the percent of Xs describe the 
heterogeneity of the neighborhoods resulting from the runs for each case. Only/ the seventh case r in which both the group X 
households and the group O households required just one neighbor belonging to their oiun group, shows impressive integration , 


to the moving-out routine, then ap¬ 
proximately 1/500 of all movers-out 
will be doing it for reasons other than 
dissatisfaction with their neighbors. 
This creates a more realistic situation 
at the expense of a higher number of 
iterations. 


Experimental Findings 

Table 1 presents results from trials 
of 50 runs of the program under 8 dif¬ 
ferent sets of conditions. In the table, 
we record the preferences of the two 
types of individuals with respect to 
the number of like neighbors, Xs' 


demands are in column (M), and the 
Os' demands in column (N). Also 
tabulated is the proportion of Xs in 
the initial neighborhood and whether 
the initial neighborhood is integrated 
or random. The maximum, minimum, 
and average Integration Index (LI.) is 
tabulated for final neighborhoods 
from the 50 independent trials, along 
with corresponding maximum, mini¬ 
mum, and mean percentages of X in 
the same final neighborhoods. 

The first case reported in the table 
is the planned, integrated neighbor¬ 
hood, The final 1,1. averages 19 per¬ 
cent, even though both groups should 
theoretically be content with 50 per¬ 
cent. (How would you explain this 
result?) The final neighborhood 
shows an average 51 percent X, which 
demonstrates that although like has 
clustered with like, neither type 
dominates. 

The second case is identical to the 
first except that it begins with a ran¬ 
domly organized neighborhood in¬ 
stead of our perfectly planned and in¬ 
tegrated neighborhood. Starting from 
a random situation seems to have 
little effect on the final outcome, but 
it allows stability to be reached with 
fewer iterations. 

In the third case, the Xs demand 
only one like neighbor while the Os' 
are slightly less permissive, demand¬ 
ing two. The final, stable neighbor¬ 
hood shows an integration index of 
22, hardly different from the 



REN TEC Peripherals for PC-8000 

32K Memory Board $199 

RS-232-C Interface Card.$159 

RGB to Composite Video/RF $149 
(40 column only) 

Speech Synthesizer .$295 


I See a Syte c Future 

for the NEC PC-8000 Series 
with the REN TEC WEDGE 

★ Emulates most features of the NEC 
PC-8012A I/O Unit 

★ 32K RAM card included 

★ Two Atari TWL type joystick ports 

★ Attaches easily to the bottom of 
the PC-8000 

★ NEC PC-8001A Sl/O channel 
brought out to a DB 25 connector 

★ Built-in 3 channel synthesizer 

★ NEC PC-8012A bus structure is 
implemented 

The REN TEC WEDGE _$595. 


^ -r , Olympia Letter-Quality Printer 
PIUS: with REN TEC ES INTERFACE 

FOR MOST MICROCOMPUTERS 
* Converts Olympia typewriter to letter-quality printer 
* Easy installation using existing ES100/101/105 cables ★ Accepts RS-232-C serial 
Centronics parallel, and IEEE-488 * Selectable auto, line feed 

Authorized Distributor for: 

NEC, Olympia, Sanyo, Eagle, Sharp, Konan 


« 295 : 
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.. Hard Power from 
the Soft Support of 
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A new and powerful computer has been born *„. 
the System 83. The versatile UNIX* operating system 
pilots the System 83’s raw power through a myriad of 
software such as FORTRAN, PASCAL, BASIC, 
COBOL, and even Networking. Step into 
a bold new frontier with more 
power than you ever 
dreamed possible. 




Bps 


FEATURES: 

□ UNIX V7 configured by UNISOFT** 

□ Full IEEE 6%/S-IOO Comparability 

□ MC68000 BMhz Processor 

□ 32-Bit Data Operations with 32-Bit Internal Registers 

□ 16-Bit Data Transfer Operations 

□ Memory Management Allows Concurrent Use 
of Mapped and Non-mapped Address space 

□ Rugged Industrial Grade Components at all Levels 

□ 16 Mb of Main Memory Directly Addressable 

□ 7 Vectored Interrupt Levels 

□ 192 Device-supplied Interrupts 

□ 256 Kb of RAM with Parity Per Board Slot 

□ Up to 3,2 Mb of RAM Per Cabinet 

* LJNfX h a trademark of Be!J Laboratories and is supported 
an the DUAL System 83 by UN [SOFT 
**UNISOFT is a iradernark of UNISOFT Corporation of Berkeley, CA, 
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DUAL SYSTEMS CONTROL CORPORATION 

system reliability/system integrity 






preceding cases, but the 69 percent 
proportion of Xs clearly shows the 
effects of their greater permissiveness. 
It earns them a significant majority. 

In the fourth case, the Os require 
that at least three of their neighbors 
be like themselves and, like the 
cellists in competition with trombone 
players, the Os are inevitably slowly 
driven out. In the fifth case, both 
types demand a majority of like 
neighbors. The average LI. is 6 per¬ 
cent, and it is a toss-up which group 
will dominate the final neighbor¬ 
hood. The sixth case is simply an ex¬ 
treme version of the fifth one, where 
each type demands exclusiveness. 
The integration index is always 0, and 
either group could dominate in the 
end, but there will always be a no- 
man s-land of vacant lots between 
completely segregated ghettos. 

In the seventh case, both groups 
are gregarious, demanding only one 
similar neighbor. This gives us an 
average LI. of 40, which is close to 
the maximum of 50, but to get even 
this close to the maximum each per¬ 


son must be willing to tolerate a 
substantial majority of the other 
group around him. If this model has 
any relevance to actual neighborhood 
formation, then our results could be 
particularly depressing to people of 
goodwill who wish to encourage 
community integration. 


There are many 
probabilistic as 
well as systemic 
factors in the 
evolution of any 
organization as 
complex as a 
human community. 


The last experiment we have 
recorded assumes that each group 
wants at least two neighbors like 
themselves, but the Xs begin in a clear 
minority (33 percent). We end up 
with an average LI. of 10, with the 
final proportion of Xs dropping to 13 


percent, but actually sinking as low 
as 5 percent in one of the trials! 

Conclusion 

Although we both enjoyed a 
challenging opportunity to enhance 
our BASIC programming skills (that's 
how this project began), we have par¬ 
ticularly come to appreciate the kinds 
of intellectual challenges and insights 
that can be made available with the 
help of a microcomputer. Few of us 
would have had the time or patience 
to fiddle through the thousands of 
coin manipulations necessary to 
make ourselves aware not only that 
maintaining an integrated community 
requires considerably more than 
goodwill, but that there are many 
probabilistic as well as systemic fac¬ 
tors in the evolution of any organiza¬ 
tion of interacting parts, especially 
when that organization is anything as 
complex as a human community. 

We hope that Neighborhood Segre¬ 
gation will stimulate discussion and 
creative reflection by those who use 
it.B 


r Our DAISY puts out... "N 

with more data analysis power at a lower price... 



"... one of the best Statistical 
packages vet to be released for 
the Apple. For the price, 
perhaps the best../ 1 

— Cider Press 


l, lt covers 65-70 percent of mv 
needs for data analysis and It 
provides me with options for 
data entry and manipulation 
that make it easy to prepare 
for the other 20-25 percent." 

— The Computing Teacher 


Fflf £ COmprehEnSwe catalog and NewsIeceef wltti 
anv purchase Otnenwje «-nd S2.M m.S..'S5.S0 
FdtTEfpn td cover shipping and haiKUIng f&t 
aoout our icetlai bonus off at 


Requires an Apple* 43K with 
Applesoft rom and DOS 3.5 
. .579.95 



Mali Order OepL No. BY 7 
19517 Business Center Dr 
Narthridoe, calif. 91324 


ideal for business, scientific, 
and social science applications. 

Phone orders only (Need Mastercard or visa) 

as .a [except ciiifj iBool 423-5441 

caliF. and Foreign fllB 349-0300 
For information or technical 
Questions <Ji3i 349 5560 

Gp#n Tuei-fit 

-uppie is cne re®)iuf«3 traoemart of Apple computer he 



Add $3i0 UA/SttOO Foraon fpr snipping, CaWfgrala resident* add 6-H sales tax- 




SBC can be redundant!! 


□ Z80A 4MHz, 64K RAM. 2K ROM 

□ 2 serial, 2 parallel, 4 timer ports 

□ Bi-directional inter-processor channel 

□ Multi-processor architecture capability 

□ Redundant processor manipulation 
capability 

n Matching double-density disc controller 
with SASI 

□ Application note for system configurations 


SYSTEMS (415)657-4215 
w v 1075 Hiawatha Ct. Fremont, CA 94538 
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Introducing the PERCOM 
Alternative to ATARI Disk Storage 


Your Atari 800 is the finest home computer on 
the market. Now you can own a floppy disk 
system that measures up — an RFD mini-disk 
storage system from Percom. 

At Percom we’ve been making disk 
storage systems since 1977, 

Our designs are proven, our quality is 
welf known. And we back our dealers with 
service know-how. Expect more from Percom. 
You won’t be disappointed. 

• Operate in either single- or double-density 
storage mode using Atari DOS 2,OS, In 
double-density you can store almost 184 
Kbytes (formatted) on one side of a 40- 
track diskette. 


Connect your Percom RFD first-drive 
system directly to your computer or connect 
into your system through your Atari 810 
Disk Drive, 

Add an RFD first-drive system with its 
versatile four-drive controller, then connect 
as many as three more low-cost RFD add¬ 
on drives. 

Write application programs that can query 
and set up your system to operate a differ¬ 
ent type drive at each cable position — that 
can even change configuration as the 
program executes. 


# Get quality and state-of-the-art capability at 
competitive prices. Percom first-drive RFD 
systems are priced from only $799, add-on 
drives from only $399. 

Watch for announcement of a new, power¬ 
ful, easy-to-use disk-operating system for 
your Percom-equipped Atari 800 computer. 

Minimum system requirements — are an Aiari S00 
computer wilh 24-Kbytes of HAM and compatible 
video display system; Atari's disk-operating system 
(ver 2.OS) and owner's manual: and, for add*on 
drives (if used) an optional disk drives 
interconnecting cable available from Percom 


For the best thing next to your computer, see your Atari dealer 
about a Percom RFD floppy disk storage system. For the name 
of your nearest dealer, call Percom toll-free 1-800-527-1222. 
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PRICES AND SPECIFICATIONS 
SUBJECT TO CHANGE 
WITHOUT NOTICE. 


PERCOM DATA COMPANY. INC. 

PAGEMELL RD. - DALLAS, T* 753*3 * IS*Mil 34U-/D0T 

ATARI 800 & ATARI 810 are trademarks of the Atari Corporation, 
PERCOM is a trademark of Percom Data Company, Inc, 



Yes ... I d like to know more about Percom RFD disk 
drives for my Atari 800 Computer. Rush me free literature. 

Send lo: PCRCOM DATA COMPANY, Inc,, DEPT 18-BOI 
11220 Pagemill Road, Dallas, Texas 75243 


I 


zip phone number 

plan to add a hard disk system LG my Atari: □ yes 
MAIL TODAY I 


□ no. 





























Measuring Attitudes with a PET 

A BASIC Program That Finds 
Out How People Feel 


Computers don't have feelings yet, 
but they can help us express and 
analyze our own feelings or attitudes 
toward everything from gun control 
legislation to Kiwi Kandy Bars* Until 
recently, only the largest organiza¬ 
tions could afford sophisticated at- 
titudinal assessment techniques* 
Now, by assigning these time-con¬ 
suming techniques to your micro¬ 
computer, you can join the minors of 
the Nielsen and Gallup leagues* 

The BASIC program presented 
here transforms your PET microcom¬ 
puter into an attitude-measuring in¬ 
strument. It gives instructions, poses 
questions, registers and translates 
responses into numerical values, 
calculates averages, and presents 
results in chart form* In fact, the pro¬ 
gram's use of advanced measurement 
principles provides better technology 
than that applied by most businesses 
and political organizations. 

Two operational modes are 
available in the program: a teaching 
mode, developed to instruct college 
students in attitude theory and mea¬ 
surement, and a field mode for prac¬ 
tical applications. The ability to ex¬ 
plain itself combined with the PETs 
portability and novelty makes it easy 
to tap public opinion on a street cor¬ 
ner, in a theater lobby, or in your 
own store. 


About the Author 

David Heise is a sociology professor at In¬ 
diana University. His books include Causal 
Analysis and Understanding Events. He has 
written commercial microcomputer programs 
for word processing and statistical analysis , 


David R. Heise 
Department of Sociology 
Indiana University 
Bloomington, IN 47405 


Attitude Theory and 
Measurement 

Attitudes form the bedrock of our 
expectations and intentions* When 
properly measured and analyzed, at¬ 
titudes become fairly accurate in¬ 
dicators of how we perceive the 
world and what actions we would 
probably take in a given situation. 

Behaviors are once-removed from 
attitudes* What you expect to happen 
may not come to pass, thereby deny¬ 
ing you the opportunity to act on 
your intentions. On the other hand, 
the opportunity may present itself, 
but your intended behavior may be 
suppressed or interrupted. Still, at¬ 
titude measurements provide infor¬ 
mation that suggests what might oc¬ 
cur. 

Social psychologists define ones 
attitude toward something as the feel¬ 
ing or "affective response" associated 
with it* In addition to the good-bad 
(evaluative) feelings examined by ear¬ 
ly researchers, affective responses 
consist of at least two other com¬ 
ponents. The potency , or power of a 
person or object, and the activity 
level, or liveliness associated with 
same, influence our attitudes toward 
that person or object. 

Research during the last quarter- 
century has established that evalua¬ 
tion, potency, and activity (EPA) are 
basic dimensions of human affect, 
and that any kind of stimulus pro¬ 
duces reactions along these dimen¬ 
sions* Our responses, however, are 
more subtle than just choosing be¬ 
tween opposites such as powerful and 
weak or lively and inactive. There ex¬ 
ist gradations or shadings of 


response* For example, you might feel 
that an eight-hour workday is slight¬ 
ly good but that a three-day weekend 
is extremely good* 

Surveys usually assess this aspect 
of attitude by providing response 
categories such as "approve" and 
"strongly approve," Greater accuracy 
could be obtained by presenting a 
continuous scale (similar to a ther¬ 
mometer's continuum). Those 
responding could make distinctions 
as fine as they wished merely by 
checking a point on a line. The con¬ 
siderable expense of coding spatial 
data into numerical form prohibits 
this approach in many applications. 

Attitude assessment is challenging 
because of the myriad trivial factors 
that can bias opinion. Response to a 
question or stimulus might be in¬ 
fluenced by the previous question, by 
the judgment made last, or even by 
the way a scale is oriented (e*g,,bad- 
good versus good-bad)* Repeated 
measures , or presenting the questions 
more than once in random order, can 
be averaged together to allow the 
biases of one measure or scale to 
cancel those of another* While this is 
the preferred research method, the 
time and expense involved in making 
several different printed, randomized 
forms has limited its application. 

The Attitudes Program 

Microcomputers now make the use 
of randomized repeated measures 
economically feasible. The attitude 
measurement program (see listing 1, 
page 216) records respondents' reac¬ 
tions to questions or stimuli in terms 
of the EPA dimensions by means of a 
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What EDN said: "The (Disk Jockey™ DMA floppy-disk controller) 
offers two to three times the performance of comparable 
controllers" And that's for either 5)4" or 8" floppy-disk drives 
operating from an $-100 (IEEE-696) bus. 

How we do it? With channel drive that's almost Identical to IBM 
370® channel controllers. The DJ/DMA uses 24-bit address¬ 
ing. The host writes commands into memory. The DJ/DMA picks 
up commands from the host processor via memory on the 
system bus. and transfers data during DMA cycles. Channel com¬ 
mands may be located anywhere in the 24-bit address range. 
Upon completion of the command; the controller returns status. 
It may also generate an interrupt. Chained commands allow 
the controller to return status, or to execute a number of com¬ 
mands in succession. The controller board also contains logic 
which allows other IEEE-696 temporary bus masters to contend 
for memory cycles. Thafsthe Morrow "channel 
concept" Fast and Simple. 

On-board Z-80A* By managing both memory and disk 
transfers, the resident Z-80A allows reading or writing 
to almost any floppy-disk media. 8 N or 5Single 
or double density, Single or double-sided. And up to 
eight drives per controller board (no more than 
four of each type). 

System compatible. Disk Jockey DMA 
sub-systems are compatible with all 
IEEE-696, S-100 systems (such as 
the Morrow Decision I™). And, with 
most S-100 like systems. 

Faster Winchesters. Hard disks 
put micros in the mini category. 

Now, Morrow's channel driven 


Morrow HOC/ DM A 
Direct Memory 
Access 
Hard Disk 
Controller 


Disk Jockey 
DMA Floppy Disk 
Controller 


Fast answers. Give us a call, or write us for 
more details on our new DMA controller 
boards and disk sub-systems. 

LOOK TO MORROW FOR ANSWERS. 


*2-S0A is a trademark of Ztlog, Inc. 


DMA controller concept makes Winchesters lightning fast. Which 
Winchester? Industry standards—Seagate's 5M M $1506/512, 
or 8" drives from Shugart/Quantum. 

DMA Transfer (Burst Mode). The Morrow Direct Memory Access 
Hard Disk Controller (HDC/DMA) picks up commands from 
the host processor via memory on the system bus, Commands 
are accessed and data is transferred during DMA cycles. 
Commands and data transfers may occur anywhere in the 24-bit 
address range. 

Interrupts, The controller can generate an interrupt at the end of 
each command and/or at the end of each command chain. 


Imbedded *iP l An on-board 8X300 supervises data transfers 
between the Winchester drive(s) and main memory. Microcode 
in this 7 MHz bipolar microprocessor implements the com¬ 
mand structure of the controller. 


Expansion. The HDC/DMA addresses one to four 
drives, one to 16 drive heads and an unlimited 
number of tracks. These capabilities allow system 
upgrades to additional platters and tracks as 
Winchester technology advances. 

S-100 sub-systems. The H DC/DMA is compati¬ 
ble with all IEEE-696 systems and most 
existing $-100 systems —providing the bus 
clock is 2.5 MHz or faster. 


Morrow DMA Controllers 
Supercharge Disk Systems. 


MORROW DESIGNS 


IBM/370 is 3 registered trademark of IBM Corp. 5221 Central Avenue, Richmond, CA 94804 

Disk Jockey and Decision 1 are trademarks of Morrow Designs. (415) 524-2101. TWX: 910-382-8132, (Power Key-Richmond) 

















graphic rating scale. To register a 
reaction, the respondent controls an 
animated check mark. The program 
uses the PET's random-number 
generator to vary the order of stimuli, 
the order of the EPA scales' presenta¬ 
tion, and the orientation of those 
scales. Respondents rate each 
stimulus more than once so errors can 
be reduced through averaging. 

The operator loads and runs the 
program before turning it over to 
respondents. In its teaching mode, the 
program collects data from the 
respondent and also shows him or her 
the results. In its field mode, the pro¬ 
gram asks the operator to start a data 
tape before respondents begin. Then 
the program collects data from each 
respondent, stores it on the tape, and 
automatically sets up for the next 
respondent. Results of field opera¬ 
tions are obtained later, when a 
special routine reads the data tape. 

The first display a respondent sees 
tells how to enter his or her name. 


The program "personalizes" its in¬ 
quiries by embedding each respon¬ 
dents name in the instructions. After 
entry of a name, the PET clears the 
screen and introduces itself as a 
microcomputer that is "going to help 
you express some attitudes." Then the 
program asks the respondent whether 
or not he or she has used the program 
before; if the answer is no, the pro¬ 
gram provides instructions: 

"You'll say how you feel about 
some different things. I'll flash words 
at the top of the screen. Press R when 
you're ready, and I'll show you how I 
do it." 

The screen clears and "A MICRO¬ 
COMPUTER" appears at the top of 
the screen in reversed lettering. The 
instructions continue on the screen 
below: "You show how you feel 
about it on a scale like this," The 
evaluation scale is constructed on the 
bottom half of the screen. New in¬ 
structions overwrite the last ones: "A 
check mark will appear above the 


line, and you move it back and forth 
with the < key or the > key. You 
press RETURN when the check is 
where you want it. Go ahead and try 
it. Rate ME." 

The check mark appears, as shown 
in photo 1, and moves left or right 
continuously as long as the respon¬ 
dent presses the < key or the > 
key. The computer gets the respon¬ 
dent's first rating, then clears the 
screen. If the rating was on the good 
side, the PET prints, "Gee, (name). 
That's good of you," If the rating was 
neutral or bad, it prints, "Gosh. But 
(name). You hardly know me." In 
either case, the program pauses and 
then prints "Well, you've got the 
idea," The screen clears and prints 
"You rate each thing on three dif¬ 
ferent scales," 

In the field mode, the instructions 
end here and presentation of stimuli 
begins. Stimuli are defined before¬ 
hand in DATA statements, A 
stimulus may be a word, phrase, or 
sentence fewer than 37 characters 
long. In the teaching mode, the in¬ 
structions continue: "We'll go 
through everything twice. After 
you've finished, I'll convert your 
ratings to numbers, calculate 
averages, and present the results in 
charts, 

"You are to provide the words for 
this assignment. So let's do that now. 
How many things are you going to 
rate?" The PET drops into an error 
routine if the number is more than 20; 
otherwise it says, "Fine, now what 
are the words?" and the respondent 
enters the stimuli. 

At the beginning of the rating pro¬ 
cess, the PET constructs the graphic 
rating scale at the bottom of the 
screen; this remains until all ratings 
are done. The scale is anchored by a 
series of adverbs— slightly , quite, ex¬ 
tremely, infinitely—printed vertically 
beneath various points of the scale. 
The middle position is labeled 
" neither Centered and highlighted 
stimuli are presented at the top of the 
screen. Each stimulus is erased before 
another is presented. The PET goes 
through the stimuli twice, randomiz¬ 
ing order of presentation each time. 
Dimensions change by replacing the 
adjectives at either end of the scale 



A check mark will appear aboue the line 
and you move it back and forth with t he 
GS key or the H key. Vou press 
when the check is where you want it. 

<3o ahead and try it. Rate ME. 
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Photo 1: A screen display from the attitude-measurement program in listing I. The 
stimulus is the phrase "A MICROCOMPUTER ." The response is measured in the good- 
to-bad or nice-to-awful dimension. The respondent uses the < or > keys to move the 
check mark to the desired rating. 
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Superfast in its class and ready to run. 


Computer Benchmarks—All systems running the same BASIC program. 


Manufacture- Model 

Class 

Operating 

Language 

Run Time 



System 

(Type*) 

(Seconds) 

IBM 3033 

Mainframe 

VS2-10RVYL 

Stanford BASIC 

TO 

Seattle Computer System 2 

Micro 

MS-DOS 

Microsoft BASIC (Q 

33 

Digital Equipment PDP 11/70 

Mini 

n/a 

BASIC (1) 

45 

Prime 550 

Mainframe 

PRIMOS 

BASIC VI 6.4 (1) 

63 

Digital Equipment PDF-10 

Mainframe 

TOPS-TO 

BASIC (1) 

65 

IBM System 34 

Mainframe 

Release 05 

BASIC (1) 

129 

TEI System 48 

Micro 

MAGIC 1.0 

Microsoft BASIC (C) 

178 

Hewlett-Packard HP3000 

Mint 

Time Share 

BASIC (1) 

250 

Seattle Computer System 2 

Micro 

MS-DOS 

Microsoft BASIC (1) 

310 

Alpha Micro AM-100/T 

Micro 

AMOS 4.3a 

Alpha BASIC (SC) 

317 

Digital Equipment PDP 11/45 

Mini 

n/a 

BASIC (1) 

330 

Data General NOVA 3 

Mini 

Time Share 

BASIC 5.32 

5T7 

Ohio Scientific C4-P 

Micro 

OS65D 3,2 

Level 1 BASIC (1) 

680 

North Star Floating Point 

Micro 

NSDOS 

NorthStar BASIC (1) 

685 

Radio Shack TRS-80 0 

Micro 

TRSDOS 1.2 

BASIC (1) 

792 

Apple 11 + 

Micro 

DOS 3.2 

Applesoft II (1) 

960 

Cromemco System 3 

Micro 

CD 05 

32K BASIC (1) 

1074 

Commodore Pet 2001 

Micro 

n/a 

Microsoft BASIC (1) 

1374 

IBM 5100 

Micro 

n/a 

BASIC (1) 

1951 

Vector MZ 

Micro 

n/a 

Micropolis BASIC (1) 

2251 


*C = Compiler; 3 = Interpreter, Times (except for Seattle Computer) taken from August 1 981 issue of Interface Age. 


The Seattle Computer System 2 is the fastest micro on the 
block. In fact, System 2 outperforms many minis and 
mainframes. 

Even the big boys such as: IBM System 34, Prime 
550, and Hewlett-Packard HP 3000 are left in the dust 
when System 2 starts running. 

The speedy System 2 consists of 8 Mhz. 8086 
CPU set, 128K of 85 nsec, static RAM, double-density disk 
controller, 22-slot constant voltage mainframe, a cable for 
two 8" drives, and MS-DOS operating system (also called 
86-DOS, IBM PC-DOS, Lifeboat SB-86). 

High-level languages like Microsoft's Basic, 
Pascal, Fortran, Cobol are available now for your 
application programs. 


System 2 comes fully assembled, tested and 
ready to run with the addition of disk drives (that we 
can supply) and terminal. 

Call (206) 575-1830 for the location of your 
nearest System 2 dealer. 

Dealer inquiries welcome. 



1114 Industry Drive, Seattle, Washington 98188 

Circle 345 on Inquiry card. 






SPECIAL INTRODUCTORY OFFER! 

WITH CP/M OPERATING C9 A95 
SYSTEM 


A Briefcase Size Computer with Full Size Abilities! 


Standard Features 

□ 4 MHZ Z80 PROCESSOR 

□ 64K LOW POWER RAM 

□ 1.2 MBYTE ON DUAL 

8" FLOPPIES 

□ COMPACT SIZE: 5'/j”X 19"X 19" 

□ LIGHT WEIGHT - ONLY 30 LBS 

□ 4 RS-232 SERIAL PORTS 

□ ENVIRONMENTAL PACKAGING 

□ SWITCHING POWER SUPPLY 


Expansion Options 

□ 192K BYTE RAM MEMORY 

□ MULTI-USER 

□ DUAL SIDED DRIVES (2.4 MBYTE) 

□ FIXED DISK INTERFACE WITH 11. 

35, OR 70 MBYTE FIXED DISK 


Affordable Expansion 

2.4 MBYTE 

ON DUAL SIDED DRIVES 

6 4K RAM Expansion 

FOR A TOTAL OF 128K BYTE 

128K RAM Expansion 

FOR A TOTAL OF 192K BYTE 

ONLY $375 

ONLY $149 

ONLY $298 


As o closing thought consider this . . . 

Who else offers a small computer with: 

192K BYTE RAM, 2.4 MBYTE on Floppies; 4 Serial Terminal Interfaces, 
Multi-User Capability and CP/M m Operating System for $3,368. 

CUSTOM COMPUTER SYSTEMS INC. 

AN INNOVATIVE LEADER IN PROCESSING SYSTEMS 

PRICE AND AVAILABILITY SUBJECT TO CHANGE WITHOUT NOTICE. 
REPRESENTATIVE INQUIRIES WELCOME. 

CP/M IS A TRADEMARK OF DIGITAL RESEARCH. INC. 

EY, MINNESOTA 55432 • PHONE (612) 574*9493 


Presen fed By 



7250 COMMERCE CIRCLE EAST * FRIDL 



This Is Not a Personal Computer! 

THE EXEC-JR IS A TRUE BUSINESS COMPUTER 
WITH CAPABILITIES TO HANDLE THE TOUGH JOBS. 


SERIAL PORTS CAN BE USED FOR TERMINALS, PRINTERS OR MODEMS 
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Circle 122 on inquiry card. 































The Executive + System 
will speak for it's self. 


Mulit-User! 

UP TO 21 USERS ON LINE - PER SYSTEM. 

> 

Concurrent Tasks! 

EACH USER CAN RUN MULTIPLE 
TASKS CONCURRENTLY. 

> 

Multi-Processing! 

UP TO 7 CPU'S PER SYSTEM. 

Networking! 

COMPUTER SYSTEMS CAN BE TIED 
TOGETHER TO SHARE DATA BASES. 

Up to 5.46 million 
bytes of RAM memory! 

zz z > 

Up to 1.848 billion 
bytes of on line 
storage! 

Z> 

High Reliability! 

THE SYSTEM IS HOUSED IN A SEALED 
RACK WITH FORCED AIR FOR 
ENVIRONMENTAL CONTROL WITH FRONT 
PANEL TURN KEY OPERATION, SWITCHING 
POWER SUPPLIES AND ROM BASED 
DIAGNOSTICS. 



FOR COMPUTATIONS WHERE THE 
LITTLE GUYS DON'T COMPUTE , 


Cost Effective! 

A 4 USER SYSTEM WITH 1.2 MBYTE ON FLOPPIES, 
204K BYTE RAM, 4 PRINTER INTERFACES, 

1 NETWORK INTERFACE AND A T 54 MEG BYTE 
FIXED DISK RETAILS FOR $19,538. 

PRICE AND AVAILABILITY SUBJECT TO CHANGE WITHOUT NOTICE. 


Send for information on our complete line of 
Executive Computers, Operating Systems and Business Solutions. 
Representative inquires are welcome. 



CUSTOM COMPUTER SYSTEMS INC. 

AN INNOVATIVE LEADER IN PROCESSING SYSTEMS 

F Rl D LEY. MIN N ESOTA 55432 • P H 0 N E (612) 574-9493 


Circle 122 on inquiry card. 
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while the stimulus remains constant* 
The order of the EPA elements is ram 
domized, as is the placement of given 
adjectives on the left or right side of 
the screen. 

As the respondent enters each 
rating, the spatial position of the 
check mark is converted to a number 
and stored in an array. If a respon¬ 
dent rates a stimulus as neutral on all 
three dimensions, the PET prints, 
"(Name), you rated this one at the 
middle all three times. Let's do it 


again to be sure about that." This 
procedure guards against a respon¬ 
dent's pressing RETURN without 
moving the check* The ratings, 
whatever they are, are accepted the 
second time. 

In the teaching mode, the screen 
clears when all of the ratings are com¬ 
pleted, then displays: "OK. You've 
rated each word twice on the three 
scales* Now Ill show you the average 
profiles. Then Ill show you graphs of 
the results* Press C to continue." On 


receiving the continue signal, the PET 
constructs a table with stimuli (trun¬ 
cated to 12 characters) listed on the 
left side of the screen and preceded by 
an index letter. The EPA ratings ap¬ 
pear in three columns* The numbers 
are mean values, calculated across the 
different presentations. The numbers 
may range from —4,75 to +4.75* 
Negative means bad, powerless , or 
quiet; positive is good , powerful, or 
lively ; zero means neither t (Optional¬ 
ly, the program can print this table on 
paper,) 

The respondent gives another con¬ 
tinue signal when finished viewing 
the EPA profiles. The program then 
constructs a graph showing the 
distribution of stimuli (each rep¬ 
resented by its index letter) on the 
evaluation and activity dimensions* 
Plus or minus values on the potency 
dimension are indicated by capitals or 
lowercase index letters. Another con¬ 
tinue signal produces a graph on the 
activity and potency axes; a third 
continue signal produces a potency- 
evaluation graph* A final continue 
signal produces the message "OK, 
(name), that's all. Hope you enjoyed 
it*" This message stays on the screen 
awhile, then the program returns to 
the beginning, ready for another 
respondent. 

In the field mode, the end of the 
ratings can initiate presentation of as 
many as ten background questions 
entered into the program beforehand. 
This part of the session might go as 
follows: "Now, (name), a few ques¬ 
tions about you. Are you 1 Male or 2 
Female?" If no background questions 
are included or when all background 
questions have been answered, the 
program gives the "that's all" 
message, saves all of the respondent's 
data on tape, and readies itself for 
another respondent* 

Field-mode data collection is ter¬ 
minated by entering END instead of a 
respondent's name. This doses the 
data file and produces a message in¬ 
dicating the number of respondents 
who used the program. Since it's 
needed to run analyses, the number 
should be written on the data tape* 

To analyze a data tape, rewind the 
tape and restart the program by 
rejrf continued on page 236 



More than a 
Spelling Checker 

THE COMPLETE TOOL 


The WORD PLUS has many features 
that SpellStar™ and other competi¬ 
tors leave out. The WORD PLUS finds 
errors, shows them to you in context, 
and with your consent, automatically 
corrects them throughout the text. 
SpellStar does not correct errors. 

Versatile The WORD PLUS works 
with almost any CP/M * based word 
processor. SpellStar only works with 
WordStar™. 

Accurate The WORD PLUS offers a 
45,000 word vocabulary without the 
compromise of suffix stripping. Spell- 
Star has only 20,000 words. 

Convenient The WORD PLUS helps 
you find the correct spelling by con¬ 
sulting its dictionary, SpellStar gives 
no such help. 

■ SpellStar and WordStar are tradem#.*?* qi MicroPro Inifl 


Fast The WORD PLUS proof reads 
10,000 words of text in less than two 
minutes. 

Many Extra Features The WORD 
PLUS offers automatic hyphenation, 
text analysis, and fast word counting. 
Also solves crossword puzzles, lo¬ 
cates anagrams and finds rhyming 
words. 

inexpensive $150 ... a low cost for 
freedom from the anxiety of misspell¬ 
ing. 

The WORD PLUS - Clearly the Best 
Choice. For more information cat! 


Wayne Holder at 

OASIS 

SYSTEMS 


714-291 9489 

2765 Reynard Way 
San Diego, CA 92f03 


CP'M 1-9 1 rAQisIrrcd irartgmarX s>? Digilal flflsfl.jrr.ri I 
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Give your system 
some NEC, and watch 
its performance soar. 

NEC's crisp, clear, high-performance JCI202 NEC’s classic green monitor, (JBI201), one of 
RGB color monitor, an industry standard. Also computing's performance legends. Non-glare 
avarlable: theJG20l composite video version, screen, easy on the eye. And the checkbook. 



The impressive new NEC dot matrix printer. Parallel interface. IOC cps, 2K buffer, pin or friction 
feed Stunning performance and versatility in the hottest new peripheral of the year. 

Peripherals from NEC can make almost any computer system better. 

Owners of Apple “, Radio Shack". Atari-, IBM , and many other personal 
computers will find their equipment to be compatible with NEC's 
famous monitors, as well as our highly-featured new PC-8023A dot matrix 
printer. (Some configurations may require a different interface.) 

Ask your dealer for a demonstration. 



Productivity 
at your fingertips 


SEC 

NEC Home Electronics (USA) 
Personal Computer Division 

1401 Estes Avenue 

Elk dove Village, IL 60007 






























Listing 1: A BASIC attitude-measuring program that runs on a Commodore PET. An executive routine at lines 220-360 defines the 
program's structure. The program presents stimuli and assesses the respondent's attitudes toward them in three dimensions set by 
data statements beginning at line 520. The user can change the stimuli presented by using a DATA statement like the one at line2450. 
At line 4530, a routine asks the respondent's gender; the routine can be expanded to gather more background information. 


100 HEM *** ATTITUDES PROGRAM FOR 8K OR MORE •** 

no : 

120 HEM WHEN USING PROGRAM IN THE FIELD, SET TEACHINGS 
130 TEACHING^-1 

140 IF NOT TEACHING THEN INPUT "<s>NAME FOR DATA FILE";NM$:OPEN 1,1,1,NM$ 

150 : 

160 HEM TO PRINT PROFILES ON PAPER, SET PAPER=-1 AND TURN PRINTER ON 
170 PAPER=0 

180 IF TEACHING AND PAPER THEN OPEN 4,4 
190 REM SET NUMBER OF REPLICATIONS. 

200 NR=2 
210 : 

220 REM*** EXECUTIVE PROGRAM 
230 GOSUB 390 :REM 

240 IF NOT TEACHING THEN GOSUB 2340:REM 

250 GOSUB 3760 :REM 

260 IF TEACHING THEN GOSUB 2510 :REM 

270 GOSUB 1030 :REM 

280 FOR T=0 TO NR-1 :REM 

290 FOR LI=0 TO LL-1 :REM 

300 GOSUB 1460 : REM 

310 GOSUB 1980 :REM 

320 NEXT LI,T 

330 GOSUB 2850 :REM 

340 GOSUB 4560 :REM 

350 IF TEACHING THEN CLR:GOTO 130 :REM 
360 GOTO 250 
370 : 

380 REM*** DEFINE UTILITY ARRAYS AND STRINGS 

390 DIM QJ(2),DA?(2),BB$(3),AV$<4),AJ$(2,2,1),DM$(2) 

400 REM STRINGS OF BLANKS 

410 FOR 1=1 TO 39:BB$(3)=BB$(3)+"[ ]":NEXT I 

420 BB$(0)=LEFT$(BB$(3),19) 

430 BB$(1)="[ ][ ][ ][ ][ ]":BB$(2)="[ ][ ][ ]" 

440 REM SCALE ADVERBS 

450 FOR 1=0 TO 4: READ AV$(I):NEXT I 

460 DATA "INFINITELY","EXTREMELY[ ]","QUITE[ ][ ][ ][ ][ ]" 

470 DATA "SLIGHTLY[ ][ ]","NEITHER[ ][ ][ ]" 

480 REM SCALE ADJECTIVES 

490 FOR 1=0 TO 2:FOR J=0 TO 2:F0R K=0 TO 1 

500 READ AJ$(I,J,K) 

READY. 

510 NEXT K,J,I 

520 DATA "[ ][ ]t ][ ][ ][ ][ ][ ][ ][ ]",«[ ][ ][ ][ ][ ][ ][ ][ ][ ][ ]" 

530 DATA "[ ][ ][ ]GOOD[ ][ ][ )[ ][ ][ ]BAD[ ][ ][ ]" 

540 DATA "[ ][ ][ ]NICE[ ][ ][ ][ ][ ]AWFUL[ ][ ]" 

550 DATA "[ ][ ][ ][ ][ ][ ][ ][ ][ H 31 ][ ][ ][ ][ ][ ][ It ][ ]" 

560 DATA "[ ][ ][ ]BIG[ ][ ][ ][ ]","[ ][ ]LITTLE[ ][ ]" 

570 DATA "[ ]POWERFUL[ jPOWERLESS" 

580 DATA »[ ][ ][ ]FAST[ ][ ][ )%"[ ][ ]t ]SLOW[ ][ ][ ]" 

590 DATA "[ ][ 3YOUNGE ][ IE 3E IE ]E 30LDE 3E 3E 3" 

600 DATA "E ][ 3NOISYE IE ]E 3E 3E ]QUIET[ ]E ]" 

Listing 1 continued on page 218 


SET ARRAYS AND STRING CONSTANTS. 
DEFINE STIMULI IN PROGRAM. 

GIVE INTRODUCTION AND INSTRUCTIONS. 
LET RESPONDENT DEFINE STIMULI. 

DRAW RATING SCALE. 

GET NR SETS OF RATINGS 

FOR EACH STIMULUS 

BY PRESENTING STIMULUS 

THEN GETTING EPA RATINGS AND STORING. 

DISPLAY AVERAGES IN TABLE AND GRAPHS. 
SIGN OFF. 

SET UP FOR NEXT RESPONDENT. 
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1 rlH LvJMrU TER, 

MICROPRO 
MAKES IT PERFORM. 


There are a lot of fine names in microcomputers* But there’s 
only one name in software to remember. MicroPro* Because 
MicroPro has taken the best ideas in business software and 
put them together to make the MicroPro Software System™- 
a family of software products that work together on more 
than 100 of the most popular brands of microcomputers, 
probably including yours.* 

Software makes the difference, 

The key to getting the most out of your computer is the 
software you use. And the Software System is designed to get 
the most out, faster* The Software System is our new name 
for the MicroPro family of software products, each remarkably 
powerful and versatile—and even more so when you com- 
bine them* 

The products: WordStar®(word processing), MailMerge™ 
(WordStar option—personalized form letters and other 
file-merging uses); SpellStar™ (WordStar option—spelling 
checker); DataStar™ (data entry and retrieval); CalcStar™ 
(electronic spread sheet and financial modeling); SuperSort™ 
(sorting, selecting, and merging); and WordMaster® (video 
text editing)* 

More solutions, less work. 

The Software System enables you to use your micro¬ 
computer to its fullest with less time and effort* That’s 
because, for one thing, most MicroPro products have 
similar methods of operation, so it's easier to move 
from one product to another* And they readily adapt 
to your way of doing business, instead of forcing you 
to make changes to fit a rigid software package, like 
you have to do with many other software products* 

Most important, you can combine MicroPro products’ infor¬ 
mation and abilities* The result: a lot more ways to make your 


business more productive than you’d get from just using each 
product by itself. 

The System doesn’t stop. 

Count on MicroPro to keep expanding the Software 
System with new products that make it even more useful and 
powerful in your business* Coming this year: a series of 
in-depth accounting packages; InfoStar™ a powerful report 
generator and partner to DataStar; and StarBurst™ a new kind 
of software that will link our products together into an even 
friendlier and easier to use package. 

If you’re shopping for a computer, we recommend you 
shop for software even more carefully* After all, there are a lot 
of good hardware systems to choose from* But there’s only 
one Software System* From MicroPro. 

To get our brochure on the MicroPro Software System, 
visit any of our 1200 dealers around the world* 

Or phone toll-free 800-227-2400, ext, 933 
(In California 800-772-2666, ext 933.) 



INTERNATIONAL CORPORATION 


y ™IA * which CaT1 us * For lhe Computer, WordStar MallMerge are now available-**™ products coming* MicroPro Apple™ 

software require* a CP/M Z-SO* adaptation device. IBM is a registered trademark of International Business Machine* Corp. Apple is a trademark of Apple Computer In. CP/M h a registered trademark 

of Digital Research, Inc. is a registered trademark of Zilog, Inc. e 1982 MicroPro International Coq>. 














Listing 1 continued; 

610 REM NAMES OF GRAPH AXES 

620 DM$(0)="EVAL.[ ]":DM$(1)="P0TEN.":DM$(2)="ACTIV." 

630 REM CURSOR DOWN 11 ROWS 

640 CU$= B <QXQXQXQXQXQXQXQXQXQXQ>" 

650 REM SEED THE RND FUNCTION 
660 I=RND(-TI) 

670 RETURN 

680 : 

690 REM*** INPUT WORDS, GUARDING AGAINST BREAKOUT 

700 REM RESTORE STOP KEY IN CASE PROGRAMMER BREAKS OUT BY ENTERING SPACE 
710 REM (OLD ROM: POKE 537,136; OS 4.0: POKE 144,88) 

720 POKE 144,46 

730 REM FIND CURSOR POSITION 

740 REM (A=226 FOR OLD ROM) 

750 A=198:X=PEEK{A) 

760 REM GET INPUT STRING 

770 INPUT "<]X]>[4]<}X}X}>";A$ 

780 REM IGNORE IF USER PRESSES RETURN WITHOUT PRIOR KEYSTROKE 
790 IF A$="[&]" THEN PRINT"<q>";:POKE A,X:GOTO 770 
800 REM DISABLE STOP KEY 

810 REM (OLD ROM: POKE 537,133; OS 4.0: POKE 144,85) 

820 POKE 144,49 
830 RETURN 
840 : 

850 REM*** CAPITALIZE FIRST LETTERS OF WORDS 
860 C$="":DI=128 

870 REM SEARCH STRING FOR SPACES 
880 FOR K=1 TO LEN(A$) 

890 B$=MID$(A$,K, 1) 

900 REM FOR OLD ROM ADD THIS STATEMENT 

910 REM B$=CHR$(128+ASC(B$)):DI=-128 

920 REM CAPITAL FOR FIRST WORD 
930 IF K=1 THEN K=0:B$=" " 

940 REM PUT CAPITALS AFTER SPACES 

950 IF B$= n " THEN K=K+1:B$=CHR$(DI+ASC(MID${A$,K,1)));IF K>1 THEN C$=C$+" " 

960 REM REBUILD STRING 
970 C$=C$+B$ 

980 NEXT K 
990 A$=C$ 

1000 RETURN 
1010 : 

1020 REM*** DRAW THE SCALE 
1030 PRINT "<SXQXQXQ>"CU$; 

1040 REM DRAW A LINE 

1050 FOR 1=1 TO 39:PRINT CHR$(162);:NEXT I:PRINT 
1060 REM PRINT THE ADVERBS VERTICALLY 
1070 FOR 1=1 TO 10 

1080 REM FIRST DO THE LEFT-SIDE ADVERBS AND MIDDLE 
1090 PRINT "[ 

1100 FOR J=0 TO 4 

1110 REM USE LARGER GAP AFTER ‘INFINITELY* 

1120 K=2:IF J=0 THEN K=1 

1130 REM PRINT ONE LETTER FROM EACH ADVERB PER ROW 
1140 PRINT MID$(AV$(J),1,1)BB$(K); 

1150 NEXT J 

1160 REM BACKSPACE AND DO THE RIGHT-SIDE ADVERBS 
1170 PRINT "<}X}X}>"; 

1180 FOR J=3 TO 0 STEP -1 

Listing 1 continued on page 220 
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APPLE ■ ALTOS ■ ATARI • MAXELL • DVSAN • EPSON ■ CCS • SHARP - CASIO • HP ■ VERBATIM ■ MEMOREX • SOROC ■ CORVUS • ADOS 


/N/IICRO 


BUSINESS WORLD INC. 
Information Line (213) 996-22S2 
TOLL FREE MAIL ORDER LINES 
(800) 423-5886 outside cjut 


r 

— ^ 

MICRO-SCl 


APPLE 11+ 

■'i 

COMPATIBLE 

\ra> 

DRIVE 

Wf CONTROLLER 

m CONTROLLED 

MSI OUR PRICE 

MSL OUR PRICE 

549.00 429. DO 

44900 


"UgJ HEWLETT 


SPECIAL OF THE MONTH 

HP 41CV 

OUR PRICE 

MSL 39.00 5 „ c 


EXPANSION BOARD 

Q STAR 

16K RAM BOARD 


325.00 


86.00 


MSL 

199.00 


OUR PRICE 

$ 99.00 

100.00 


i 


IBM 




IBM PERSONAL 
» COMPUTER 
| ^INCLUDES 

2 Drives 

Odour Graphic Bi 
64 K Memory 


COMPARE TO 
216.00 APPLE DRIVE 



COMPARE TO 
146.00 APPLE DRIVE 


APPLE ISA REG TRADE MARK OF APPLE COMPUTER 


CALL FOR PRICE 

"Subject la availability 


FRANKLIN 64K 

ACE 100 

APPLE COMPATIBLE 

INTRODUCTORY OFFER 
i 595ao Call for Price 


LE MONITOR 





9" CRN. PHS. MONITOR 
12* GRN, PHS. MONITOR 

MSL OUR PRICED 

189.00 $ 119.00 70.00 


fra PACKAPQ HP 85 1 



MSL OUR PRICE 

2750.00 775.00 


[APPLE II 



availability 


CALL FOR PRICE 

APPLE IS A REG. TRADEMARK OF APPLE COMPUfEfl 


HEWLETT 


ncnixi * v vw j _ _ 

PttCKano UP 125 



OUR PRICE 

$ 1975.00 

MSL 2750.00 $*» 775.00 


DUAL MASTER DRIVE 

MSL OUR PRICE 
2500.00 1595.00 905.00 


TIh Frankim ACE* IDG is a prutessrunal personal tDm- 
puler (hat is hardware 3114 software compatible wilh the 
Apple lit and includes many lealures natteun-d on (he 
Apple unit. All pcojuams written lar Hie Apple ll will run 
on 1 he Franklin ACE 100 without modification including 
those usioe nigh and law rasQliitoDn black arte while 
graphics The ACE EDO is plug conwdible with Apple 
All peripherals desi$ned lor the Apple Jl wilt operate 
wild the ACE 100 Without modification 

The Franklin ACE 100 is a personal cnmpuler with the 
power, quality and reliability 1o meal the most (tertian 
dug applications cl rhe business profession^, ft comes 
complete with C4K al RAM memory wmcii fullills the 
demanding memory requirements of VisiCalc and CFfM 
based programs. The system includes a loll upper and 
lower case keyboard wild true shill capability antf a 
numeric pad The computer aenefites a full character 
set la the video screen that displays upper and Tower 



Franklin ACE 1OO Features 

■ Apple 11 compatible * Alpha lock, shift key 
- WK ol RAM memory - YisXalc friendy 

■ Upper and lower case 1 50 wad power Supply 

• Typewriter style keyboard * Built in Ian 

* Twelve key numeric pad 

COMPARE OUR COMPUTER 


The 72 Aery keyboard includes an alpha lock key which 
simplifies operation with swslwvg Apple software The 
numeric pad cluster includes special keys such as 
period, plus, minus, greater lhan (go loj and asterisk 
(multiply) that are used Frequently with VisiCalc. 

The Franklin ACE 100 Includes a joysffctt game paddte 
connecter, a speaker and eigtil peripheral connecters A 
built in fan amt a 50 wait power supply permit ill mini 
peripheral cm (vectors to he used without power or 
uverhealing problems. 


FRANKLIN ACE 100 compared to APPLE II 

FEATURES 

APPLE 1! 

FltAKKIJN 



ACE 100 

Computer with 4EK 

RAM Matwry 

KHUN 

STD 

Mcraion. 1ft RAM 

Card (TEA RAM Msmoiy.1 

195. UD (gptonl 

STD 

MI 10 Key Pad 

1?5 DO toptwnj 

SID 

Ystai Keytiaard Enharvtar 

149X0 foptMw) 

STD 

Efednxilia Sutter 

Fan II (Muhin Fmj 

fit 00 inpbunl 

STD 

TOTAL ; 

TTDbft.Dtl 

tisn.Dcr. 


APPLE fS A lid TRADE MARK OF APPLE COMPUTER 


m 


XEROX 820 


*1 r 


WORD PROCESSING SYSTEM 
(INCLUDES SOFTWARE) 



NEC 

STUDENT 
SYSTEM 
64K 



MSL OUR PRICE > 

3495,00 * 46.00 


"NEC PC 8Q00J 
"NEC PC SOIZ 
"NEC PC 303 k 

12* Grn. Pits Video Monitor 

MSL OUR PRICES* 
2839.00 744.00 



Circle 244 on Inquiry card. 
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Listing 1 continued: 


1190 K=2:IF J=0 THEN K=1 

1200 PRINT BB$(K)MID$(AV$(J),I,1); 

1210 NEXT J 

1220 REM GO ON TO NEXT ROW 
1230 IF I<10 THEN PRINT 
1240 NEXT I 

1250 REM RETURN CURSOR TO HOME 
1260 PRINT "<S>"; 

1270 RETURN 
1280 : 

1290 REM*** DISPLAY SCALE ADJECTIVES WITH HIGHLIGHTING 

1300 REM GO DOWN TO POSITION 

1310 PRINT "<QXQXQXQXQXQXQXQXQ>"; 

1320 REM DISPLAY THREE LINES OF ADJECTIVES 
1330 FOR J=0 TO 2 

1340 REM SET REVERSE VARIABLES, ON AND OFF 
1350 A$="<R>":B$="<r>" 

1360 REM DO NOT HIGHLIGHT IF ERASING A LINE 

1370 IF AJ$(l,J,0)="[ ][ ][ ][ ][ ][ ][ ][ ][ ][ ]" THEN A$="":B$= n " 

1380 REM PRINT A ROW 

1390 PRINT A$;AJ$(I,J,DI);B$;BB${0);A$;AJ$(I,J,1-DI) 

HI00 NEXT J 
1410 PRINT "<S>"; 

1420 RETURN 
1430 : 

1440 REM*** STIMULUS PRESENTATION 

1450 REM ERASE OLD STIMULUS 

1460 PRINT BB$(3)"<S>"5 

1470 REM SELECT STIMULUS RANDOMLY 

1480 FOR K=1 TO 2000;L=INT(LL*RND{1)) 

1490 IF R?(L,0,T)=0 THEN K=2000:NEXT KrGOTO 1540 
1500 NEXT K 

1510 REM EXCESSIVE DELAY: SELECT STIMULUS SEQUENTIALLY 
1520 FOR K=0 TO LL-1:L=K:IF R*(L,0,T)>0 THEN NEXT K 
1530 K=LL-1:NEXT K 
1540 A$=WD$(L) 

1550 REM COMPUTE SPACES FOR CENTERING 
1560 K=INT((40-LEN(A$)}/2) 

1570 REM PRINT THE STIMULUS, HIGHLIGHTED 
1580 PRINT MID$(BB$(3),1,K)"<R> , ’A$"<rXS>''; 

1590 RETURN 
1600 : 

1610 REM*** OBTAIN JUDGEMENT 

1620 REM DISPLAY CHECKMARK ABOVE SCALE 

1630 PRINT "<QXQ>";CU$;MID$(BB$(3),1,19)"[: 3"; 

1640 REM GET KEYBOARD INPUT 
1650 GET MV$ 

1660 IF MV$=CHR$<13) THEN 1840 :REM MOVING DONE 

1670 IF MV$*"<" THEN A$="<}>[ ]<}><}>[:3":A=33288:GOSUB 1720:REM MOVE LEFT- 
1680 IF MV$=">" THEN A$="<}>[ ][:]":A=33326:GOSUB 1720:REM MOVE RIGHT 
1690 GOTO 1650 

1700 REM MOVE THE CHECKMARK 

1710 REM STOP WHEN CHECK IS AT SIDE OF SCREEN 
1720 IF PEEK(A)=122 THEN RETURN 
1730 REM ERASE OLD CHECK AND PRINT NEW CHECK 
1740 PRINT A$; 

1750 REM 'LIFT* KEY ARTIFICIALLY FOR AUTO REPEAT 


Listing 1 continued on page 222 
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CALL “THE COMPUTER-LINE 


JJtM 


When you call us, you talk to fully qualified computer specialists trained to 
answer all your questions pertaining to our line of microcomputers. We are 
renowned for our excellent after sales support and our promptness for 
delivery. Peace of mind and excellence in service is our pledge to all our 
customers. 




NEC PERSONAL COMPUTER 

PC-8001 A Keyboard and processor unit, Including 32K Ram, 24KB 
N-Basic Rom, cassette tape recorder interface, parallel 
printer interface, display interface. 

$749 

PC-8012A Modular expansion unit including I/O bus extension, 
diskette adaptor, 32KB Ram, real-time clock* 6 priority inter¬ 
rupt levels, 8 slots for additional boards. 

$479 

PG-8023A Dot matrix printer - 100 cps, bidirectional printing, propor¬ 
tional printer. 

£499 

PC-8031A Dual diskette unit, including two 163K byte diskette drives, 
interface cable, enclosure and operating system. 

$749 

We carry the entire line of NEC/BPI software for the personal computer. 

Please call or write for information. 


BUSINESS SOFTWARE 

VISfCORP, INC* STONEWARE 

Desktop Plan III $229 DB Master 

Desktop Plan H $189 DB Utility Pack 

Visifiles $189 MICROPRO 

Vlsiplot $159 Apple CP/M 

VI s i tra nd/V i si p I ot $ 229 W ord Star 

Visidex $189 Super Sort 

Visiterm $ 79 Mall Merger 

Vlsicalc3-3 $189 Data Star 

Vlsipak $539 Spel! Star 

Call Star 
INFORMATION UNLIMITED 
Pro Easy Writer $169 

Call For Continental, Dakin 5, Braderbtind, Automated Simulations, Avant-Garde, 
Edu-Ware, Denver, Howard, Sirius, Sensible, Synergistic Software, Etc. 


$169 
$ 69 


$219 
$119 
$ 79 
$179 
$119 
$119 


CALIFORNIA 


MOUNTAIN 


COMPUTER SYSTEMS 

HARDWARE 


7710 Async. Serial Int 

$135 

CPS Multi-Function Card 

$169 

7490 GPIB (IEEE-486) In t 

$239 

The Clock 

$229 

7470 Ana. to Dig. Converter 

$ 99 

Supertalker 

$159 

7711 Async. Serial {Term) 

$135 

Music System 

$319 

7712 Sync. Serial Int. 

$149 

Expansion Chassis 

$599 

7721 Apple Parallel Int. 

$109 

Rom writer 

$139 

Calendar/Clock Module 

$ 99 

Ram Plus(32K Board) 

$149 

Programable Timer 

$ 99 




PRINTERS 


NEC 


INTEGRAL DATA SYSTEMS 

Spinwriter 7710 

$2339 

PRISM 132 Color printer with all 

8023A 

$ 499 

options 


EPSON 




MX-flO 

$ 429 

• 200 cps Sprint Mode 


MX-80FT 

$ 529 

• 4-color printing 


MX-100 

£ 699 

* Friction/Tractor feed 

$1595 

All Epson and NEC dot 

matrix 

OITOH 


printer prices quoted are for 

F10 word quality printer 

$CALL 

Immediate delivery inclusive of 

Prow rl ter 

$CALL 

shipping, insurance and handling 



charges. 


OKIDATA PRINTERS 

$CALL 

I 

I 


CORONA-SMITH 

$ 699 


HEWLETT-PACKARD 

PRODUCTS ♦ PLEASE CALL 
OR WRITE FOR CATALOG- 


APPLE SOFTWARE 
PLEASE CALL OR WRITE FOR OUR 
COMPREHENSIVE CATALOG. 

Absolutely no one has lower 
Apple software prices! 


MICROCOMPUTER BUSINESS INDUSTRIES 

Applet! me™ Clock Card $89 

VIP™I Card {The Ultimate 

graphics interface + cable) $99 

Ail other VJP™ Cards $CALL 

(See advertisement this Byte) 


COMPARE! 

/ WITH 

DRIVES FOR / CONTROLLER 
APPLE / $459 

/ ADD-ON $389 

Hard Disks + 8" Disks for Apple, TRS-80 $CALL 
Apple Computer Products $CALL 


PRODUCTS • PLEASE CALL 
OR WRITE FOR CATALOG. 


MODEMS 


DISKETTES (Boxes of 10) 

Hayes Micromodem II 

$289 

Verbatim Datalife 

$ 24-95 

Hayes Smartmodem 

$229 

Verbatim 8" 


Hayes Chronograph 

$199 

Doubie-SIde/DD 

$ 39-95 

Novation Cat 

$145 

RAM CARDS 


Novation D-Cat Modem 

$185 

Davong l6KCard 

$ 89 

Novation Apple Cat II 

$339 

Microsoft 16K Card 

£129 

Novation Auto Cat 

$209 

T and G PRODUCTS 




Game paddles 

$ 29 



Joy Stick 

$ 44 



Selecta-port Expander 

$ 49 

MONITORS 


60 COLUMN CARDS 

Zenith ZVM-121 Phosphor 


FOR APPLE 


15 MHZ 

$119 

WesperSOCard 

$259 

NEC 1201 Phosphor 


Vision 80 Card (Vista) 

$289 

20 MHZ 

$179 

Vide* 80 Card 

$259 


NEC 0112 Composite 
Color $335 

NEC 2112 RGB Color $099 

A mde k 300 P ho s p hor $ 199 

Amdek Composite Color $355 

Amdek IBM Compatible 
Color $899 


MISCELLANEOUS 
APPLE PRODUCTS 

Enhancer ll $ 119 

Dana Apple Fan $ 39 

Sup R Mod $27 95 


IN COLORADO (303) 279-2727 


RETAIL: 1019 8TH STREET 
GOLDEN, CO 80401 


CALL “THE COMPUTER-LINE”™ 

1 -( 800 )- 525-7877 

COmPUTERWOftLD INTERNATIONAL, INC. 

SUITE 133, P.O, BOX 81, WHEAT RIDGE, COLORADO, U.S.A. 80034-0081 

TERMS: RETAIUMAIL ORDER: ADD 1% SHIPPING (MINIMUM $2,50) - UPS GROUND. 

WE HONOR ALL MANUFACTURERS WARRANTIES AND EXCHANGE FAULTY GOODS IMMEDIATELY. 
SPECIALISTS IN APO AND INTERNATIONAL DELIVERIES. 




























Listing 1 continued: 

1760 REM (FOR OLD ROM USE POKE 515,255 ) 

1770 POKE 151,255 
1780 REM SLOW DOWN 
1790 FOR A=1 TO 20:NEXT A 
1800 RETURN 
1810 ; 

1820 REM*** DEFINE SCALE VALUE AND RECORD 

1830 REM MOVE ACROSS SCALE 

1840 FOR 1=1 TO 39 

1850 REM SEARCH FOR CHECKMARK 

1860 A=PEEK(33287+1)+64 

1870 IF AOASC("[: ]") THEN NEXT I 

1880 REM POSITION = VALUE 

1890 VL=I 

1900 REM CLOSE LOOP 
1910 1=39:NEXT I 
1920 REM ERASE THE CHECK 
1930 PRINT "<}>[ ]<S>"; 

1940 RETURN 
1950 : 

I960 REM*** PRESENT EPA, AND SAVE DATA 
1970 REM SET FLAG FOR MOTIVATION TEST. 

1980 K=0 

1990 REM RANDOMIZE ORDER OF PRESENTATION OF DIMENSIONS 

2000 Q$(0)=INT(1+10*RND(1)/4)-1 

2010 Q*(1)=INT(1+10*RND(1)/4)-1 

2020 IF Q*(1)=Q*(0) THEN 2010 

2030 Q% {2)=3-Q$(0)-Q${1) 

2040 REM GO THROUGH THE THREE DIMENSIONS 
2050 FOR N=0 TO 2 

2060 REM RANDOMIZE DIRECTION OF SCALE 
2070 DI=INT(RND(1)+.5) 

2080 REM DISPLAY THE SCALE 
2090 I=Q$(N):GOSUB 1310 
2100 REM GET THE RESPONSE 
2110 GOSUB 1630 

2120 REM UNRANDOMIZE THE DATA AND STORE 
2130 Rf(L,Q*<N),T)=ABS(VL-DI*40) 

2140 NEXT N 

2150 REM MOTIVATION CHECK ON WHETHER RATER IS JUST PRESSING RETURN 
2160 IF K=1 OR R$(L,0,T)<>20 OR R% (L,1,T)<>20 OR R$(L,2,T)<>20 THEN RETURN 

Lrsfmg I continued on page 224 


COM - MU - NI - CA - TION (ka myoo’ na ka’ shan) 

the science of transmitting information 



The Advanced Communications Emulator (ACE) from SST is state 
of the art in Z-80 CP/M communications. ACE can turn your micro¬ 
computer into a powerful communications system. ACE has such 
features as: 

•full duplex terminal emulation with selectable local echo 
•file transfers (Including binary) to/from any computer 
*user control of communications even during file transfers 
For complete information contact: 

Shared Systems Technologies Inc, 

Route 7 South • Box I6S 
Bennington, VT 052Q1 (802)442-8008 
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Listing 1 continued: 

2170 PRINT "<SXQXQXQXQ>"NM$", YOU RATED THIS ONE 
2180 PRINT "AT THE MIDDLE ALL THREE TIMES. [L]ET’S 
2190 PRINT "DO IT AGAIN TO BE SURE ABOUT THAT. 

2200 REM PUNISHING DELAY 
2210 FOR 1=1 TO 5000:NEXT I 
2220 REM ERASE MESSAGE 
2230 PRINT "<SXQXQXQ><Q>"BB$(3) 

2240 PRINT BB$(3) 

2250 PRINT BB$(3)"<S>"; 

2260 REM COUNT HOW OFTEN THIS HAPPENS 

2270 REM (THIS IS SAVED ON TAPE WITH BACKGROUND QUESTIONS) 

2260 BA${0)=BA$(0)+1 

2290 REM RESET FLAG SO AS TO DO OVER ONE TIME 
2300 K=1:GOTO 2000 
2310 : 

2320 REM*** DEFINITION OF STIMULI BY PROGRAMMER 
2330 REM NUMBER OF STIMULI 
2340 LL=2 

2350 REM NUMBER OF BACKGROUND QUESTIONS IN THE SIGN-OFF SUBROUTINE 
2360 NB=0 

2370 REM SAVE NUMBER OF STIMULI, REPLICATIONS, AND QUESTIONS ON TAPE 
2380 PRINT#1,LL;CHR$(13);NR;CHR$(13);NB;CHR$(13); 

2390 REM SET UP DATA ARRAYS 
2400 DIM WD$(LL-1),R$(LL-1,2,NR-1) 

2410 REM READ IN THE STIMULI; CONVERT TO CAPS/LC 
2420 FOR 1=0 TO LL-1:READ A$:GOSUB 860:WD$(I)=A$:NEXT I 
2430 REM DEFINITIONS OF STIMULI 
2440 REM EXAMPLE DEFINITIONS: 

2450 DATA "MAKING LOVE","SOCIOLOGISTS" 

2460 REM ADD MORE DATA STATEMENTS IF NEEDED 
2470 RETURN 
2480 : 

2490 REM*** DEFINITION OF STIMULI BY RESPONDENT 
2500 REM GET NUMBER OF STIMULI 

2510 PRINT "<Q>[Y]OU ARE TO PROVIDE THE WORDS FOR THIS 
2520 PRINT "ASSIGNMENT. [S]0 LET’S DO THAT NOW. 

2530 PRINT "<Q>[H]OW MANY THINGS ARE YOU GOING 
2540 PRINT "TO RATE"; 

2550 GOSUB 720:LL=VAL(A$):REM INPUT 

2560 IF LL<21 THEN 2640 

2570 REM USER WANTS TOO MANY 

2580 PRINT "<Q>[S]ORRY,[ ]"NM$",[ ][l] CAN ONLY HANDLE 
2590 PRINT "20 AT A TIME. [H]0W MANY DO YOU WANT TO 
2600 INPUT "DO ON THIS RUN";LL 
2610 IF LL<21 THEN 2640 

2620 PRINT "<Q>[P]LEASE! [N]0 MORE THAN":GOTO 2590 

2630 REM SET UP DATA ARRAYS 

2640 DIM WD$(LL-1),Rj{LL-1,2,NR-1) 

2650 REM GO INTO CAPS MODE 

2660 POKE 59468,12 

2670 REM GET THE STIMULI 

2680 PRINT "<sXQ>FINE. NOW WHAT ARE THE WORDS?<QXQ> 

2690 FOR 1=1 TO LL 

2700 PRINT "<Q>"I;:GOSUB 720 

2710 HEM CONVERT STIMULUS TO CAPS AND LOWER CASE 
2720 GOSUB 860:WD$(I-1)=A$ 

2730 NEXT I 

2740 REM RETURN TO CAPS AND LOWER CASE OPERATIONS 

Listing 1 continued on page 226 
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MORE THAN EVER, ATARI HOME COMPUTERS 
ARE SPEAKING YOUR LANGUAGE. 


With more program languages than ever to choose 
from, you now nave more opportunities than ever to 
utilize the amazing capabilities of the ATARI 800™ 

Home Computer. 

Whether you’re a beginning programmer, or at the 
forefront of the art, you’ll finaan ATARI programming 
language that can make your task quicker and simpler 
than ever before. Just look at what ATARI has to offer: 

ATARI Microsoft BASIC— Now we offer the industry 
standard, most powerful Microsoft BASIC yet. With 
simple commands, it allows you to take advantage of 
unique ATARI hardware features such as our well- 
known player/missile graphics. For ease of program¬ 
ming, it includes n-dimensional arrays for numerics 
and string handling. And importantly, conversion 
procedures are simple. 

ATARI Macro Assembler— Faster and more powerful 
than any ATARI language before, the ATARI Macro 
Assembler also allows you to access more memory space. 
And it’s excellent for I/O interface and manipulation 
of such features as: player/missile graphics, sound 
registers and peripherals. In addition, the macro 
processor ana “include” file library features speed-up 
program development considerably. 

Fig-FORTH— For specialized programming needs, 
such as educational or game applications, ATARI 
Fig-FORTH is uniquely effective. Fig-FORTH combines 
power and simplicity in an efficient 10K size, with 


characteristics of an interpreter and the speed of 
machine language code. 

AIARI BASIC— An affordable and easy to use BASIC 
that requires only 8K of memory, It allows you to take 
advantage of the spectacular ATARI graphics and sound 
capabilities. And its immediate mode error messages 
greatly simplify debugging. 


AIARI Assembler Editor— An excellent tool to assist 
the assembler-programmer in creating, editing and 
debugging assembly programs. 

PILOT— ATARI PILOT is an exceptional learning 
language, with built-in “turtle” graphics to let you create 
spectacular designs and pictures with very short pro¬ 
grams. Simple one or two-letter commands allow you to 
create a dialogue with the computer. And a single 
“match" command can perform complex text evaluation 
and pattern-matching instantly. 

ATARI is constantly developing new ways to help 
you get more out of your ATARI 800 Home Computer. 
So watch for more innovative and exciting pro¬ 
gramming languages from ATARI in the future. 

In addition to bringing the computer age 
home, ATARI is committed to answering ATA nr 

the needs of computer programmers. ATARI 


AJUipULLl. 

r A 


© mi ATARI. Inc All High's Wmd 
‘Available from the AIARI Fro^rarr Exchange 


ATARI HOME COMPUTERS 

We’ve Brought The Computer Age Home™ 



Listing 1 continued; 

2750 POKE 59468,14 

2760 REM ALERT USER, THEN CLEAR SCREEN 
2770 PRINT"<s>" 

2780 PHINT l, <S><Q><QXQ><Q>[0][K]. [H]ERE WE GO." 

2790 FOR 1=1 TO 1000;NEXT I 
2800 PRINT"<3>"; 

2810 RETURN 
2820 : 

2830 REM*** DISPLAY RESULTS 
2840 REM OR SAVE RATINGS ON TAPE 

2850 IF NOT TEACHING THEN FOR K=0 TO NR-1:FOR 1=0 TO LL-1:FOR J=0 TO 2 
2860 IF NOT TEACHING THEN PRINT#1,R$(I,J,K);CHR$(13);:NEXT J,I,K 
2870 IF NOT TEACHING THEN RETURN 

2880 PRINT ”<s>[0][K]. [Y]0U'VE RATED EACH WORD TWICE ON THE 
2890 PRINT "THREE SCALES. 

2900 PRINT "<Q>[N]OW, [I]'LL SHOW YOU THE AVERAGE 
2910 PRINT "PROFILES. [T]HEN [l]*LL SHOW YOU GRAPHS OF 
2920 PRINT "THE RESULTS.";CU$ 

2930 REM WAIT FOR USER TO RESPOND 

2940 GOSUB 3670 

2950 REM PRESENT PROFILES 

2960 REM PRINT HEADERS 

2970 PRINT TAB{16)"<R>"DM${0)SPC(2)DM$(1)SPC(2)DM$(2) 

2980 PRINT TAB{16)"<R>+[ ][ ]=[ ][ ]"SPC(2)"+[ ][ ]=t ][ ]"SPC(2)"+[ ][ ]=[ ][ ]" 
2990 PRINT TAB(16)"<H>[G]OOD[ ][ ]"SPC(2)"[S]TR0NG"SPC(2) n [F]AST[ ][ ]<Q>" 

3000 IF PAPER THEN CMD 4 


Listing 1 continued on page 228 



Introducing the Honorable Shell 


OKARA 


OKARA Is a trademark 
of KtAI Systems. 
SUPERVYZ is a trade¬ 
mark of EPIC Computer 
Corpo rati on, ST O K 
PILOT is a trademark of 
STOK Computer Inter¬ 
face. CP/M Is a trade¬ 
mark of Digital Research, 


P.a Box II46I 
Oakland. CA 94611 
S ^StemS (415) 654-8671 
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ALL PRICES ARE CASH DISCOUNTED 3% COD AND CHARCE ORDERS ARE 3% MORE 
RETAIL LOCATION 447 S WOOD, PRYOR, OKLAHOMA 74361 


TRS-80 

MODEL III 



16K.$825 

48K.$849 

48K 1 DRIVE.$1499 

48K 2 DRIVE.$1749 

RS-25 2 ..$92.00 


THERE'S NO 
SECRET 

There's no secret as to why we can sell 
TRS-80 computer equipment tor less. Low 
overhead — that's the reason — pure, sim¬ 
ple and straight! As everyone knows. Radio 
Shack Is a huge corporation... with huge 
expenses. We are able to buy the bare- 
bones computers from Radio Shack. To 
Ihese compilers, we add our own memory 
chips, disk drives, cables, etc. The result is 
a computer system which is equal to, or in 
many cases, superior (o the one you would 
gel from Radio Shack in both price and per¬ 
formance capacities. There is one thing 
that you don ' t get from Radio Shack — their 
90 day warranty What you gel in its pface is 
the exclusive ISO days American Small 
Business Computer s Warranty So it you 
like the Radio Shack computer, but don't 
Nke the price CHECK US OUT!!f 


American Small Business Com¬ 
puters is not an authorized Radio 
Shack Dealer. We do not offer a 
Radio Shack 90 Day Warranty on 
our computers. Instead, we offer 
the American Small Business 
Computers 180 Day Warranty. If 
you have a problem with your 
computer, return it to us for 
about 48 hours. If we can't fix it, 
we' II replace it! _ 


CASSETTE 


$55.00 


918 - 825-4844 
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Listing 1 continued: 


3010 HEM FOR ALL WORDS 
3020 FOR 1=0 TO LL-1 

3030 REM TRUNCATE WORDS TO 12 CHARACTERS 

3040 IF LEN(WD$(I))>12 THEN WD$(l)=LEFT$(VD$(l) t 12) 

3050 REM PRESENT INDEX LETTER, WORD AND SPACE OVER TO E COLUMN 
3060 PRINT CHR$(I+65);"[ ]";WD$(I)SFC(13-LEN(WD$(I))); 

3070 REM FOR E, P, AND A 

3080 FOR J=0 TO 2 

3090 REM COMPUTE SUMMED HATING 

3100 IF NR>1 THEN FOR K=1 TO NR-1:R?(I,J,0)=RJ(l,J,0)+R$(I,J,K):NEXT K 
3110 HEM COMPUTE AVERAGE, SCALED INTO RANGE: + OR -4.75 
3120 A=-(Hj(l,J,0)-20*NR)/(4*NR) 

3130 REM CONVERT TO STRING 
3140 A$=STR$(A) 

3150 REM ADD A SPACE IN FRONT OF FRACTIONS 
3160 IF ABS(A)<1 THEN A$=" "+A$ 

3170 REM ADD SPACES TO NEXT COLUMN AND PRINT 
3180 A$=LEFT$(A$+BB$(0),8) 

3190 PRINT A$; 

3200 NEXT J:PRINT 

3210 REM DO NEXT WORD 

3220 NEXT I:PRINT 

3230 IF PAPER THEN PRINT#4 

3240 REM WAIT FOR USER RESPONSE 

3250 GOSUB 3670 

3260 REM MAKE GRAPHS 

3270 REM DEFINE HORIZONTAL, VERTICAL, AND LATENT AXES 

3280 HA=0:VA=2:LA=1 

3290 HEM MAKE A GRID 

3300 PRINT:PRINT:FOR 1=1 TO 19 

3310 PRINT TABf6};:FOR J=1 TO 27:PRINT ■[[]*;:NEXT J:PRINT 
3320 NEXT I 

3330 REM LABEL THE VERTICAL AXIS 
3340 PRINT "<SXQ>"SPC(16);DM$(VA) 

3^50 REM EMPHASIZE THE VERTICAL AXIS 
3360 FOR 1=1 TO 19:PRINT TAB(19)"I]]":NEXT I 
3370 REM MOVE TO HORIZONTAL AXIS 
3380 PRINT "<S>"CU$;SPC(6); 

3390 REM EMPHASIZE IT 

3400 FOR 1=1 TO 27:PRINT "[@] B ;:NEXT I 

3410 REM LABEL IT 

3420 PRINT DM$(HA) 

3430 REM ADD NUMERICAL LABELS TO VERTICAL AXIS 
3440 PRINT "<SXQ> 

3450 FOR I=-4 TO 4:PRINT "<Q>"TAB{19)"<R>"CHR$(48+ABS(I)):NEXT I 
3460 REM ADD NUMERICAL LABELS TO HORIZONTAL AXIS 
3470 PRINT "<S>"CU$;SPC(5); 

3480 FOR I=-4 TO 4: PRINT "<]X]XH>"CHR$(48+ABS(I) ); :NEXT I 

3490 REM FOR EACH STIMULUS 

3500 FOR 1=0 TO LL-1 

3510 REM BEGIN AT UPPER LEFT 

3520 PRINT "<SXQ>"; 

3530 REM GO DOWN PROPORTIONAL TO VALUE ON VERTICAL AXIS 
3540 FOR J=1 TO INT((1+(2*R*{I,VA,0)/NR))/4):PRINT "<Q>";:NEXT J 
3550 REM GO OVER PROPORTIONAL TO VALUE ON HORIZONTAL AXIS 
3560 PRINT TAB(5); 

3570 FOR J=1 TO INT( (80.92-{2 # Rj£(l,HA, 0)/NR) )/2.92) : PRINT "<]>"; :NEXT J 


Lrsfmg 1 continued on page 230 
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IBM's 

PERSONAL COMPUTER 

Que Corporation's new 300 page book, IBM's 
PERSONAL COMPUTER describes the hardware, 
peripherals and IBM's program library. Whether you 
are an IBM Personal Computer user or prospective 
buyer, you will discover the significance of IBM's new 
product to your personal or business applications, 

,..at computer stores and fine book stores $14,95 






PERSONAL 

COMPUTER 

ACE 


For Credit Card Orders, Dial Toll Free 
{800) 227-2634 ext, 936 
In California 

(800)772-2666 ext.936 


Charge myr □ VISA □ MASTER CHARGE 
Card # _ 


□ I Want Everything — 

PERSONAL COMPUTER AGE 
and IBM's PERSONAL COMPUTER 
for $22.95 


Expiration Date: 


□ NEW 


□ RENEWAL 


Authorized Signature 


□ Send the Book only 
for $14.95 


Name 


□ | u s t en te r my s ubsu ript ion 

to PERSON AL COMPUTER AGE 
for $18,00 


Address 


□ Payment Enclosed 


State Zip 

PERSONAL COMPUTER ACE P 0, BOX 70725 Pasadena, California 91107 Dept. B1 


BOTH FOR ONLY $ 22.95 


PERSONAL COMPUTER AGE 


The Definitive journal For The IBM Personal Computer User 

Keeps you updated monthly with the latest news and 
applications for your IBM Personal Computer. 
Featuring: Hardware and Software Reviews — New 
Product Announcements — Technical Articles — 
Problem Reporting — Vendor Directory — Classified 
Ads — Special Interest Columns, 

$18,00/YR. 

(12 issues) 


IBM's 

PERSONAL 

COMPUTER 
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Lis ting I continued: 

3580 REM SELECT CAPS/LC TO FIT PLUS-MINUS VALUE ON LATENT AXIS 
3590 A$=CHR$(I+65):IF (-(2*R$(I,LA,0)/NR)+40)>0 THEN A$=CHR$(I+193) 

3600 REM PRINT MARKER 
3610 PRINT "<R>"A$ 

3620 NEXT I 

3630 HEM DISPLAY KEY (INTERCHANGE ‘PLUS' & 'MINUS' FOR OLD ROM) 

3640 PRINT"<S>";CU$;CU$;"<q>"; 

3650 PRINT SPC(4)"<R>[X]<r> = PLUS "DM$(LA)"[ ][ ][ )<R>X<r> = MINUS "DM$(LA):PRINT 
3660 REM WAIT FOR USER TO RESPOND 

3670 PRINT "<]><]><3><]><]><]><]><]><]>[P]RESS <R>[C]<r> TO CONTINUE."; 

3680 GET A$:IF A$<>"C" THEN 3680 
3690 PRINT "<s>"; 

3700 REM CHANGE AXES, IF GRAPHING 
3710 A= HA:HA=VA:VA=LA:LA=A:IF HA THEN 3300 
3720 RETURN 
3730 : 

3740 REM*** INTRODUCTION AND INSTRUCTIONS 

3750 REM DISABLE STOP KEY (OLD ROM: POKE 537,136; OS 4.0: POKE 144,88) 

3760 POKE 144,49 

3770 REM GET PERSON'S NAME IN ALL CAPS MODE 
3780 POKE 59468,12 

3790 PRINT "<s>PLEASE TYPE OUT YOUR FIRST NAME 

3800 PRINT "<Q>AND THEN PRESS THE <R>HETURN<r> KEY.";CU$ 

3810 PRINT "[ ][ ][ ][ ]Y0UR FIRST NAME";:GOSUB 720 

3820 REM STOP PROGRAM IF 'END' WAS ENTERED 

3830 IF A$<>"END" THEN 3880 

3840 REM SAVE STIMULI AND CLOSE TAPE FILE 

3850 FOR 1=0 TO LL-1:PRINT#1,CHR$(34);WD$(I);CHR$(34);CHR$(13);:NEXT I:CLOSE 1 
3860 PRINT "<s><R>NUMBER OF RESPONDENTS =*;NN:END 
3870 REM COUNT RESPONDENTS 
3880 NN=NN+1 

3890 REM CONVERT NAME TO CAPS AND LOWER CASE 
3900 GOSUB 860:NM$=A$ 

3910 REM CONVERT OPERATIONS TO CAPS AND LOWER CASE 
3920 POKE 59468,14 

3930 PRINT "<s>[A]S YOU SEE, [l]'M A MICROCOMPUTER. 

3940 PRINT "[I]'M GOING TO HELP YOU EXPRESS SOME 
3950 PRINT "ATTITUDES. [I] HOPE YOU ENJOY IT. 

3960 PRINT "<Q>[T]ELL ME, "NM$", HAVE YOU DONE THIS 
3970 PRINT "WITH ME BEFORE?" 

3980 PRINT CU$"<]><]>([TjYPE <R>[Y]<r> FOR [Y]ES, <R>[N]<r> FOR [N]0.) 

3990 GET A$:IF A$<>"Y" AND A$<>"N" THEN 3990 

4000 IF A$="Y" THEN PRINT"<sXQ>[0][K]. [I]'LL SKIP THE INTRODUCTION THEN." :GOTC 2790 

4010 REM INSTRUCTIONS FOR NEW USERS 

4020 PRINT "<s>[Y]OU*LL SAY HOW YOU FEEL ABOUT SOME 

4030 PRINT "DIFFERENT THINGS. [I]'LL FLASH 

4040 PRINT "WORDS AT THE TOP OF THE SCREEN. 

4050 PRINT "<QXQXQXQ>([P]RESS <R>[R]<r> WHEN YOU'RE READY, AND 
4060 PRINT "[I]’LL SHOW YOU HOW [Ij DO IT.) 

4070 GET A$:IF A$<>"R" THEN 4070 

4080 REM CLEAR SCREEN AND MAKE EXAMPLE STIMULUS 

4090 PRINT "<s>";:A$="[AJ [M][I][C][R][0][C][0][M][P][U][T][E][H]" 

4100 REM DISPLAY STIMULUS 
4110 GOSUB 1560 
4120 REM TIME DELAY 
4130 FOR 1=1 TO 1OOOiNEXT I 
4140 REM CONTINUE INSTRUCTIONS 

4150 PRINT "<QXQXQ>[Y]OU SHOW HOW YOU FEEL ABOUT IT ON A 

Listing 1 continued on page 234 
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New from HIPLOT™ 

multi-pen plotting for as little as $1480*. 



The new HIPLOT DMP Series 
6-pen option makes high perfor¬ 
mance multi-pen plotting affor¬ 
dable. It's available on the DMP 2, 
3, and 4 models in the HIPLOT 
family so you can enjoy the 
advantages of multi-colored plots 
on 8 V 2 ” X II" (DIN A4) surfaces. 
Of course, you also get the standard 
HIPLOT range of capabilities such as 
intelligence, controls, interfaces and 
resolutions. There's a model for vir¬ 
tually every plotting application. 



Big Performance in a Small Plotter 
Since it's introduction, the 
HIPLOT DMP Series has been rec~ 
ognized as the innovative plotter 

TM Trademark of Houston Instrument. 

' U.S Suggested retail prices. 

Centronics* registered trademark of 
Centrnnic.fi Data Computer Corp. 


line which made low-cost, high 
performance digital plotting a 
reality. 



Now, with our new 6-pen 
option, there's an exciting new 
dimension in the DMP Series' ver¬ 
satility. Imagine two standard 
models with RS-232-C and parallel 
interfaces, four intelligent models 
with RS-232-C or Centronics®com¬ 
patible interfaces, a choice of con¬ 
trols, resolutions, and pen speeds. 
Add to this the ability to plot with 
6-pens on paper, vellum or mylar 
(ideal for overhead projectors) and 
you have the ultimate plotter 
price /performance combina¬ 
tion — the perfect choice for the 
user or OEM. 


8-Pen Models Also Available 

If you need a little more 
capability, take a look at our new 
8-pen option. IPs available on the 
DMP 5, 6, and 7 so you can have 
8-pen multi-colored plots on 
11" X 17" (D1N-A3) surfaces. 

Why wait? Let us send you 
complete information on this 
breakthrough in affordable, multi¬ 
pen plotting. Contact Houston In¬ 
strument , P,0. Box I572Q,Austin , 
Texas 78761 . (512) 835-0900 . For 
rush literature requests, outside 
Texas , call toll free 1-800-531-5205, 
For technical information ask for 
operator §5. In Europe contact 
Houston Instrument, Kochester- 
laan 6 f 8240 Cistel, Belgium . 

Phone 059/27-74-45. 


INSTRUMENTS & SYSTEMS DIVISION 
Together,..well create tomorrow 

BAUSCH &. LOMB (g) 

Circle 42 for literature. 

Circle 43 to have representative call. 
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OPEN FOR BUSINESS... 
THE NEW ALTOS ACCOUNTANT. 


Introducing the complete multi-purpose, 
multi-terminal desktop business accounting 
system with a built-in tutor. 


Get everything you need to com¬ 
puterize your business. An ALTOS® 
Series 5 computer (including 5 
MByte Winchester hard disk and 
1 MByte floppy), three of our new 
smart terminals and a printer. 

You also get the new ALTOS 
ACCOUNTANT, a completely inte¬ 
grated business accounting system 
that includes applications for 
general ledger, accounts payable, 
accounts receivable, inventory 
control, payroll, job costing and 
order processing. 

There’s more.You get the unique 
ALTOS COMPUTER TUTOR, the seif- 



teaching tutorial that provides 
simple, self-paced, step-by- 
step training that makes using 
the computer easy. 

Best of all. you get 
everything for less than 
$4 per day per user* 
Complete hard disk sys¬ 
tems start at $9,980. 

An Altos system 
is like having three 
computers in one. For 
example, while your 
bookkeeper prepares 
payroll, other users 
can check inventory, 
compute cost esti¬ 
mates or produce 
reports. All at the 
same time. 



Need more? You can choose 
from hundreds of popular CP/M® 
and MP/M 11’“ applications like word 
processing, business planning, and 
communicating with other com¬ 
puters or networks. There's also 
nationwide on-site service available 
from your dealer. 

Join the thousands of busi¬ 
nesses that already rely on Altos. 
For more information, call our toll 
free number or write: Altos Com¬ 
puter Systems, 2360 Bering Drive, 
San Jose, CA 95131. We'll put you in 
touch with your local Altos sales 
and service dealer who'll introduce 
you to your very own ALTOS 
ACCOUNTANT. 


'Complete 3 user system for $4 per day per user Price approximate and may vary in ycwr area. Dally lease based on 
$12,600 principal. 209b annual interest, five-year term. Packaged system Includes Altos Senes S-5D computer with 
5 MByte Winchester hard disk ant) 1 MByte floppy, a draft quality printer, three Altos smart terminals, and the ALTOS 
COMPUTER TUTOR software package. Price does not Include tax. installation, additional training and maintenance. 

ALTOS is a registered trademark of Altos Compute Systems. 

CP/M is. a registered trademark and MF ■■ M 11 is a trademark of Digital Research. Inc. 


Packed with 
fresh ideas 
for business 


[ALH»1 

COMPUTER SYSTEMS 

800 - 538-7872 

(In Calif. 800-662-6265) 

T 19S2 Altos computer Systems 
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Listing 1 continued: 


4160 PRINT "SCALE LIKE THIS.<S>"; 

4170 REM DISPLAY EVALUATION ADJECTIVES 

4180 1=0:DI=0:GOSUB 1310 

4190 REM DISPLAY SCALE 

4200 GOSUB 1030 

4210 REM TIME DELAY 

4220 FOR 1=1 TO 1200:NEXT I 

4230 REM OVERWRITE LAST INSTRUCTIONS WITH NEW 

4240 PRINT "<QXQXQ>[A] CHECK MARK WILL APPEAR ABOVE THE LINE,"; 

4250 PRINT "AND YOU MOVE IT BACK AND FORTH WITH THE 

4260 PRINT "<RX<r> KEY OR THE <R>Xr> KEY. [Y]OU PRESS <R>RETURN<r> 

4270 PRINT "WHEN THE CHECK IS WHERE YOU WANT IT. 

4280 PRINT "<Q>[G]0 AHEAD AND TRY IT. [R]ATE [M][E].<S>"; 

4290 REM OBTAIN JUDGEMENT 
4300 GOSUB 1630 

4310 REM RESPONSE FOR GOOD JUDGEMENT 

4320 IF VL<19 THEN PRINT "<s>[G]EE, "NM$".":PRINT "[T]HAT*S GOOD OF YOU!":GOTO 4360 
4330 REM RESPONSE FOR BAD JUDGEMENT 

4340 PRINT "<s>[G]0SH. [B]UT "NM$".PRINT »[Y]OU HARDLY KNOW ME!" 

4350 REM TIME DELAY 
4360 FOR 1=1 TO 1000:NEXT I 

4370 PRINT "<QXQ>[W]ELL, YOU’VE GOT THE IDEA. 

4380 REM TIME DELAY 

4390 FOR 1=1 TO 1800:NEXT I 

4400 REM FINISH INSTRUCTIONS 

4410 PRINT "<s>[Y]OU RATE EACH THING ON THREE 
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THE VOICE OF THE FUTURE 


HEAR TODAY 


Echo Speech Synthesizers 


Now your computer can talk with an ECHO™ speech synthesizer from Street Electronics! 

Our SPEAKEASY™ phoneme system provides unlimited vocabulary while using a minimum of memory. The 
TEXTALKER™ texhto-speech firmware allows you to simply type in a word or phrase and let the computer do the 
rest. With nearly 400 grammatical rules contained in the system, your computer can properly pronounce most 
correctly spelled words. Simple commands allow you to select from: 

* Entire words pronounced or spelled letter by letter * 63 different pitch levels 

* Different volumes * Words spoken monotonically or with intonation 

* Spoken punctuation if desired * Fast or slow speech output 

The applications of the ECHO speech synthesizer are virtually unlimited, ranging from business and 
education to games to aiding the handicapped. The ECHO][ which plugs into the Apple ][ is priced at 
$199.95* The ECHO-GP is a complete stand alone unit which is compatible with most any computer; it 
sells for $369.95* 


>7T.'.. PfS+uT EpPtfpp* 


Street Electronics Corporation 

3152 East La Palma Avenue, Suite D 
Anaheim, California 92806 
(714)632-9950 
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Introducing The 

FinalYlbrd! 

Word processing that goes beyond the stars. 


Hov 


aw could anyone call their word processor 
The Final Word? Take the best features of the most popular 
word processors, combine them and 
add a few more in one text editor/ 
formatter and you'd be off to a 
good start. Then, write the program 
in C to allow user customiza¬ 
tion and make it capable of 
supporting any printer on the 
market and you’d be ahead of 
everybody else. If you went one 
step further and made your word 
processor transportable from one terminal to 
another you'd have—The FinalWord. 

Supports multiple printers: The FinalWord 
allows you to produce high-speed draft copies on one 
printer, and letter-quality on another. It also means you'll 
never need another version just because you bought a 
new printer. 



**««/ 




User-installable on different hardware: 

With The FinalWord you can upgrade your system and still 
have a familiar screen display. And since we’ve written 
The FinalWord in C, new versions are available almost 
as soon as new computers. 

Features that go beyond the stars: Look at 
what you get with The FinalWord: automatic generation 
of Table of Contents, Index, footnoting and chapter/section 
numbering; enhanced command sets (delete/move a 
letter, word, sentence, paragraph, page); multiple buffers 
and windows, deletion recovery, true proportional spacing 
and more. And because we wrote The FinalWord to be 
easily reconfigured for different systems, our price can 
be lower. 


The 

Features FinalWord 

WordStar 

Magk 

Wand 

Full-Screen Editing 

Yes 

Yes 

Yes 

Directory Access while Editing 

Yes 

Yes 

Yes 

Simultaneous Printing while Editing 

Yes 

Yes 

Yes 

External Commands while Editing 

Yes 

Yes 

No 

Video Highlighting 

Yes 

Yes 

No 

Automatic Footnotes 

Yes 

No 

No 

User Defined Commands 

Yes 

No 

No 

Multiple File Editing 

Yes 

No 

No 

Deletion Recovery 

Yes 

No 

No 

Supports Multiple Printers 

Yes 

No 

No 

Crash Recovery 

Yes 

No 

No 

Dynamic Include Files 

Yes 

No 

Yes 

Suggested Retail Price 

$300 

$495 

$395 


The FinalWord requires a B6K CP/M system and video terminal with cur¬ 
sor positioning character sequences. It is presently available in B ,J standard 
format for the TRS-80 Model II. Vector Graphics and Altos Systems. There 
are compatible versions for the HP-125 h Xerox 820, Cromemco, Mitropolis, 
Ohio Scientific and Dynabyte Systems, and there are B 1 /*" versions for the 
Heath/Zenith Z-89, Northstar, Apple and Superbrain. Coming Soon: 

The FinalWord for the IBM Personal Computer 

The FinalWord is available through leading 
retailers, Westico, and Discount Software, 
or directly from: 

Mark of the Unicorn 
PO BOX 423 

Arlington, Massachusetts 02174 
(617) 489-1387 

Dealer and OEM inquiries invited. 

Call for delivery schedule. 

Reserve yours now! 


Mark of the Unicorn 

rifn lo OfliHI An InjAkiilnj dwte t^L. - 
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Listing 1 continued: 


4420 PRINT "DIFFERENT SCALES.<0> 

4430 FOR 1=1 TO 1500:NEXT I 

4440 IF NOT TEACHING THEN 2780 

4450 PRINT "[W]E'LL GO THROUGH EVERYTHING TWICE. 

4460 PRINT n [A]FTER YOU'VE FINISHED, [l]'LL 
4470 PRINT "CONVERT YOUR RATINGS TO NUMBERS, 

4480 PRINT "CALCULATE AVERAGES, AND PRESENT THE 
4490 PRINT "RESULTS IN CHARTS. 

4500 RETURN 
4510 ; 

4520 REM*** CLOSING 

4530 REM FOR BACKGROUND DATA, INCLUDE LINES LIKE THESE 

4540 REM PRINT "<s>[N]OW, "NM$", A FEW QUESTIONS ABOUT YOU.";IB=0 

4550 REM IB=IB+1:INPUT "[A]RE YOU <R>1<r> MALE OR <R>2<r> FEMALE";A$:BA*(IB)=VAL(A$) 
4560 PRINT "<s>[0][K], "NM$", THAT'S ALL.":PRINT "[H]OPE YOU ENJOYED IT1 
4570 REM SAVE BACKGROUND DATA ON TAPE 

4580 IF NOT TEACHING THEN FOR 1=0 TO IB:PRINT#1,BA*(I);CHR$(13);:BA*(I)=0:NEXTI 
4590 REM CLEAR DATA 

4600 FOR 1=0 TO LL-1:FOR J=0 TO 2:F0R K=0 TO NR-1:R?(I,J,K)=0:NEXT K,J,I 
4610 FOR 1=1 TO 5000:NEXT I 
4620 RETURN 
4630 : 

4640 : 

4690 REM*** ENTRY TO READ AND ANALYZE SAVED DATA 
4700 OPEN 1,1 

4710 INPUT "<s>NUMBER OF RESPONDENTS";12 
4720 INPUT#1,LL,II,IB 
4730 NR=I1*I2 

4740 INPUT "ENTER -1 FOR HARD COPY, 0 FOR NONE";PA 
4750 OPEN 4,4 
4760 GOSUB 390 

4770 DIM R*(LL-1,2,NR-1),WD$(LL-1) 

4780 FOR H=0 TO 12-1 

4790 FOR K=0 TO 11-1 

4800 FOR 1=0 TO LL-1 

4810 FOR J=0 TO 2 

4820 INPUT#1,H*{I,J,H*I1+K) 

4830 NEXT J,I,K 
4840 FOR 1=0 TO IB 
4850 INPUT#1,BA*{I} 

4860 NEXT I,H 
4870 FOR 1=0 TO LL-1 
4880 INPUT#1,WD$(I) 

4890 NEXT I 
4900 CLOSE 1 
4910 POKE 59468,14 
4920 PRINT "<s>"; 

4930 GOSUB 2970 
4940 CLOSE 4 
4950 END 

Text continued from page 214: 

entering RUN 4700. You will be asked 
to enter the number of respondents 
and to indicate where you want the 
EPA profiles printed, on paper or on 
screen. The program searches the 
tape for the first file, opens it, and 


reads the recorded data. Then the 
program presents results, as described 
above. The multiple respondents are 
treated as additional replications 
{presentations of the stimuli) when 
mean values are calculated. The pro¬ 
gram does not analyze background 


questions, but the variables are avail¬ 
able in the data file for analysis by 
other statistical programs. 

Options in the Attitudes Program 

The mode of operation is set in line 
130. Use TEACHING = — 1 for the 
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neaesignep. 

Now, the Grappler+ . 

The original Grappler was the 
first graphics interface to give 
you hi-res screen dumps from 
your keyboard. The new 
Grappler + with Dua/ Hi-Res 
Graphics adds flexibility with a 
side-by-side printout of page 1 
and page 2 graphics. 

Interfacing the Grappler + to a 
wide range of printers is easy 
as changing a dip switch. 4K of 
exclusive firmware makes the 
Grappler + the most intelligent, 
full-featured Apple Printer 
Interface made. And, the 
Grappler + Is Apple III compatible/ 

The imitations are many, so 
insist on the #1 Apple Graphics 
Interface on the market. Insist 
on the Grappler +. Available 
now at most Apple dealers. 

"Requires, addirronsl software driver. 

‘Requires graphics upgrade. 


i ne urapprer t reaiures; 

* Dual Hi-Ftes Graphics • Printer 
Selector Dip Switch* Apple ill 
Compatible* * Graphics Screen 
Dump * Inverse Graphics 
» Emphasized Graphics • Double Size 
Picture * 90° Rotation • Center 
Graphics • Chart Recorder 
Mode • Block Graphics * Bell 
Control * Sklp-over-perf • Left and 
Right Margins * Variable Line 
Length * Text Screen Dumps. 


The Grappler + works with Pascal 
and CPM. 


The Grappler + Interfaces with 
the following printers: 

* Anadex • Centronics * Datasouth 

• Epson* * * IDS * NEC • C-ltoh * Okidata* * 


Orange micro 

3150 E. La Palma, Suite G 
Anaheim, California 92806 
(714) 630-3820 


CPM is a registered trademark of Digital Research, Inc 
Apple II and Apple Lit arc registered trade names of 
Apple Computer I no. 


Orange Micro, Inc. 1982 
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teaching mode and TEACHING=0 
for the field mode. (To get a hard 
copy of the profiles table while in the 
teaching mode, change line 170 to 
PAPER = — 1 and keep the printer 
turned on throughout the session,) 
The program obtains two complete 
sets of ratings from each respondent. 
You can change this to one set or to 
more than two by changing the value 
of NR in line 200. You also should 
change the word "twice" in the in¬ 


structions if operating in the teaching 
mode (lines 2880 and 4550), 

In the field mode, stimuli are 
entered using DATA statements, as 
illustrated at line 2450, Type the 
words without using the shift key 
because the program provides caps 
and lowercase. (To disable the 
capitalization feature, remove 
GOSUB 860 in line 2420.) You also 
must specify the number of stimuli as 
the value of LL in line 2340, No 


definite limit on the number of stimuli 
exists in the field mode operation, but 
50 would strain the patience of most 
respondents. 

Background questions are entered 
via program lines, as illustrated in 
lines 4540*4550 (you wouldn't include 
the REM at the beginning of the 
lines). You'll have to experiment to 
get a neat format; be sure to test the 
altered program before using it, 
IB = IB + 1 must precede each ques¬ 
tion. Also, you must set NB in line 
2360 equal to the total number of 
background questions. 

The data file written to tape begins 
by defining the number of stimuli 
(LL), the number of replications 
(NR), and the number of background 
questions (NB). Data are then written 
with the structure shown in table la. 
Each number or word in the file is 
followed by a "return"—CHR$(13). 
EPA values are written as integers 1 
to 39; to transform these to plus- 
minus scores, subtract 20 and divide 
by 4, As an example, suppose two 
respondents rated the stimuli "Mak¬ 
ing Love" and "Sociologists" with 
two replications and no background 
questions. The file might look like the 
left part of table lb, where " \" 
stands for CHR$(13). 

Scale adjectives used to define the 
dimensions are based on previous 
research and are appropriate for most 
applications. You can, however, 
change the adjectives by altering the 
DATA statements in lines 520-600. 
Each entry, enclosed in quotes, must 
be spaced out to ten characters. A 
dimension is defined by three pairs of 
elements which are either adjectives 
or blanks. 

Example of a Field Application 

Senator Jones is running against 
Mayor Smith for election to the state 
legislature. Jones decides to see how 
he's doing and has a worker take a 
PET to a shopping mall. The attitudes 
program is set up to operate in the 
field mode with one presentation 
(NR = 1) of the stimuli "Candidate Al¬ 
fred B, Jones” and "Candidate 
Thomas A, Smith." Thirty-five adults 
use the program. When the data tape 
is analyzed, mean profiles are as 
follows: 


BITE Clearance Sale 

The installation of new microcomputer systems at BYTE 
allows us to sell some of our old equipment. The items for 
sale have been used for varying lengths of time, but are all 
in working order [except as noted). All units are sold as is. 
Prices are FOB Peterborough, New Hampshire. 

Three high-performance word-processing subsystems for 
use with a microcomputer, each consisting of a: 

Scion Screensplftter memory-mapped S-100-bus video¬ 
display board 

Scion parallel-port keyboard 

Scion Wordsmith text-editing software 

Ball Corporation green-phosphor video monitor 
The units are all in excellent condition. 

Price: SI200 each, S3000 takes all three. 

Shafffstall EDI7700 phototypesetter floppy-disk inter¬ 
face for use with Compugraphic Editwriter-series typeset¬ 
ting equipment, including standard ASCII translation soft¬ 
ware. (This device reads and writes phototypesetter disks 
with textual data transmitted or received through a serial 
RS-232C link.) Excellent condition. 

Price: $8500. 

Pensee Pascal Microengine computer system, in¬ 
cluding UCSD Pascal version 3.07, 16-bit microprocessor, 
two Shugart 800R single-density 8-inch floppy-disk drives, 
and two RS-232C serial ports. Good condition. 

Price: $2000. 

Teletype Corporation ASR33 teletypewriter with in¬ 
tegral paper-tape reader and punch; uses 20-milliamp 
current-loop interface. Fair condition. 

Price: $100. 

For more information, contact Jon Swanson at BYTE Pub¬ 
lications Inc., 70 Main St., Peterborough, NH 03458. 
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How to chart your company’s fortune 


without spending one 



It's a fact, A single chart or graph can teU you instantly what it 
takes hours to interpret from printouts or other raw data. 

Now, with the Strobe 100 Graphics Plotter and Software 
package, you can create superb hardcopy graphics directly 
from your computer. And you can do it for an investment of 
only $995, 

The Strobe System transforms complex data into 
dynamic, colorful visuals with a 
few p simple commands from your 
computer Charts and transparen¬ 
cies that once took hours to pro¬ 
duce are plotted within minutes. 

Information can be presented as 
bar charts, pie charts, curves or 
isometrics in a variety of colors. 

And with a resolution of 500 
points per inch, the Strobe 100 
matches or surpasses the quality 
of plotters costing thousands of 
dollars more. 


You can also save and modify your graphics through 
Strobe’s menu-driven programs. A broad selection of 
software—including a VisiCaic^-compatible program— 
is now available. 

When the Strobe Graphics System is interfaced to your 
computer, an 8-1/2 x 11 inch sheet of paper can speak any¬ 
one’s language—visually. Visit your local dealer and learn 

how to start charting your for¬ 
tunes today Because a perspective 
on the present can also be your 
window on the future. 


Strobe Inc, 

897-5A Independence Avenue 
Mountain View; CA 94043 
Telephone 415/969-5130 


The Strobe Graphics System 
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Jones 3.0 1*0 1.0 
Smith 2.1 3.2 0,5 

People usually vote for the can¬ 
didate seen as the most good and 
powerful. Jones is fine on goodness, 
but he needs to improve the image of 
his potency by stressing his military 
record, political victories, and reli¬ 
gious faith. Smith, if he had the re¬ 
sults, would see that he should work 
on his perceived goodness by joking, 
kissing babies, and shaking hands 
cheerfully. 


Program Notes 

The program is constructed for 
40-column Commodore machines. 
Since it is written in BASIC, the pro¬ 
gram could be adapted for other com¬ 
puters. 

Special symbols used in the listing 
are defined in table 2. Listing 2 shows 
all variables and the lines at which 
they occur. Leave out remarks when 
entering the program unless you have 
a 32K machine; documentation more 
than doubles the program's size. 


Contrary to the company's claims, 
Commodore BASIC is not the same 
on all machines, and different ver¬ 
sions of the program have to be 
created for old and new ROMs. The 
difficulty; capital and lowercase let¬ 
ters reverse between old and new 
ROM sets. The program's PEEKs and 
POKEs have to be adjusted for dif¬ 
ferent ROM sets, as indicated in 
remarks preceding the relevant lines. 

The overall structure of the pro¬ 
gram is shown in the executive 
routine, lines 220-360, and the 
routine to analyze data on tape is in 
lines 4690-4950. 

Timing loops are scattered 
throughout the program (e.g., line 
4130), These give the respondent time 
to read messages and instructions. 

A special input routine with a shad¬ 
ed cursor is used by the program to 
prevent respondents from breaking 
out of the program by pressing 
RETURN without prior keystrokes 
(lines 690-830), The STOP key is dis¬ 
abled most of the time (line 3760) but 
can be restored to normal functioning 
during the input routine (in case you 
wish to break for programming pur¬ 
poses) by pressing SPACE, then 
RETURN. 

The routine in lines 850-1000 
capitalizes the first letter in a string as 
well as letters appearing after spaces; 
it turns all other letters into lower¬ 
case. 

Lines 1020-1270 contain the routine 
for drawing the graphic rating scale, 
which prints adverbial anchors ver¬ 
tically below the scale. The choice 
and positioning of adverbs along the 
scale is based on previous research. 
The routine for putting adjectives on 
the scale (lines 1290-1420) overwrites 
the adjectives there previously. When 
fewer than three pairs of adjectives 
are being displayed, blank elements 
are used to erase previous lines. 

Stimulus presentation (lines 
1440-1590) first involves erasing the 
old stimulus. A new stimulus is then 
chosen as follows. A stimulus number 
is generated randomly; if it has 
already been rated on this round, 
another stimulus number is selected 
randomly. The process is repeated 
until an unrated stimulus is found. If 
this does not occur within 2000 tries, 


W hitesmiths, Ltd. — 
is now shipping Fhscal Compilers 
for 10 (count ’em ten) different 
operating system families: 



'Aviitablt in source form tjnly 

Idris is ■ Iradcmark of Whitesmith*, Ltd. ■ UNIX i* * trademark of Bell Laboratories ■ CFflrf is a trademark at 
Digital R«fjri.’h ■ RSX-IlM, HSTSi'E, RT-ll, LSl-ll, VAX, and VMS are trademark* til Digital Equipment 
Corporaliun ■ VERSAdos ii a Indemark of Motorola Ittc- 

All implementations support the full ISO Pascal (Level 0). 

Ail pass the Tasmanian Validation Suite with flying colors. 

You can partition your Pascal program into separately 
maintainable files. You can write library functions to add to the 
extensive set we give you. And you can mix in modules written 
in other languages, like assembler or C, 

In fact, a C Compiler comes with every Pascal Compiler 
we sell. Prices starr at $950.00. Write or call. 

Distributor*; Australia, Ftwnray Pfy Lid, P.O.B 224 Hurtavillr NSW 2220 570-6100 
Japan, Advance D*t* Control* Corp. Chiyoda-ku. Tokyo 03263-0383 
United Kingdom, Heal Timr Systems. Newt: astir upon Tyne 0632 733L3J 

^Whitesmiths, Lt d 

Parkway Towers, 485 US Route 1 So., Iselin, New Jersey 08830 ( 201) 750-9000 Telex: 645592 


240 July 1VB2 © BYTE Publications Inc 


Circle 175 on inquiry card. 









































More Apple II owners choose 
Hayes Micromodem II than any 
other modem in the world. 

Compare these features before you buy 


Micromodem H's excellent receive 
sensitivity level promises you dearer, 
more accurate transmission 

Auto-dial and answer features built 
in. Automatically dials the telephone, 


Plus a wide variety of software, avail¬ 
able right now! Because of our position 
in the industry, numerous sources have 
developed software specifically for the 
Micromodem II. The versatility of these 



You should It's your money, - 

Thousands of Appie II owners , 
have already compared, con¬ 
sidered, and now they are I . 
communicating - with 
Micromodem li. The 
modem for your m ‘ m ' 

Apple II. The most ; 
modem for your 
money! 

A complete 
data communica¬ 
tion system for 

the Apple II. The Micromodem II is not J 
“base priced p/us necessary options" 
It's a complete, high-performance 
system, designed specifically for your 
Apple JI and ready immediately to put 
you in communication with all of North 
America. 

Unexcelled receive sensitivity level . 
Receive sensitivity levels determine the 
range of error in data transmission. 


prepared programs gives you a distinct 
advantage as an Apple II owner, Avail¬ 
able in computer stores nationwide. 

So if you’re ready to communicate 
with other computers .or to access 
large time-sharing systems like THE 
SOURCET AMERICAS INFORMATION 
UTILITY", then you re ready for Micro- 
modem II. Come on. Compare. Consid¬ 
er. And you'll discover the lime is ripe to 
join the thousands of happy Apple 11 
owners who are communicating with 
Micromodem ll's complete system 
capability, 

Available at pompuler stores all 
across America call or write for the 
location nearest 

IJq\/AC you. And don t set- 
^ldywW He for anything less 
* than Hayes. 

Hayes Microcomputer Products, Inc. 

5835 Peachtree Corners East, 

Norcross, Georgia 30092 (404)449-8791 


-—j answers the telephone, 

_ _' receives and transmits 

; and hangs up ihe 

_ .1 telephone completely 

unattended. You can 
E=lnllr take advantage of low 
—j evening and week-end 
telephone line rates, 
Operation can be full or 
half-duplex. And with user 
selectable transmission rates 
of 110 or 300 bps. FCC ap- 
f p roved an d comp I ete ly Be I1103 compati bl e . 
r Quick and easy installation The 
Micromodem II plugs directly mio the 
Apple II, eliminating the need for 
a serial interface card And ihe 
Microcoupler IM (included) con- I A 
nects the Apple II directly to a IT 
standard RJl 1 modular tele- 
phone jack, eliminating the losses and 
distortions associated with acoustic 
couplers. 


Ytur Apple II 

just isn’t the same without a 
Hayes Micromodem II." 



The Micronnodem II can also be used with Bell & Howell Computers. 1W Micromodem II and Mm recoup I ©r are trademarks of Hayes Microcomputer Products, Inc 
* THE oOURCE and AMERICA'S INFORMATION UTILITY are service marks of Source Telecomputing Corporation, a subsidiary ol the Reader's Digest Association Inc 
'Trademark of Apple Computer, Inc. ici 1961 Hayes Microcomputer Products, Inc. Sold only in Ihe U.S.A. 


Listing 2: The variables in the attitude-measurement program and the lines on which each variable occurs. 


LIST OF VARIABLES IN PROGRAM: "ATTITUDES" 


A 750 750 790 1670 1680 1720 1790 1790 1660 1870 3120 3140 3160 3710 
3710 

A$ 770 790 880 890 950 990 1350 1370 1390 1390 1540 1560 1580 1670 1680 
1740 2420 2420 2550 2720 3140 3160 3160 3180 3180 3190 3590 3590 3610 
3680 3680 3830 3900 3990 3990 3990 4000 4070 4070 4090 
AJ$() 390 500 1370 1390 1390 
AV$() 390 450 1140 1200 
B$ 890 930 950 950 970 1350 1370 1390 
BA?{) 2280 2280 4580 4580 4850 

BB${} 390 410 410 420 420 430 430 1140 1200 1390 1460 1580 1630 2230 2240 
2250 3180 

C$ 860 950 950 970 970 990 

CU$ 640 1030 1630 2920 3380 3470 3640 3640 3800 3980 
DA%() 390 

DI 860 950 1390 1390 2070 2130 4160 

DM$() 390 620 620 620 2970 2970 2970 3340 3420 3650 3650 

H 4780 4820 4860 

HA 3280 3420 3570 3710 3710 3710 

I 410 410 450 450 450 490 500 510 660 1050 1050 1070 1140 1200 1230 

1240 1370 1390 1390 1840 i860 1870 1890 1910 1910 2090 2210 2210 2420 

2420 2420 2690 2700 2720 2730 2790 2790 2850 2860 2860 3020 3040 3040 

3040 3060 3060 3060 3100 3100 3100 3120 3220 

3300 3320 3360 3360 3400 3400 3450 3450 3450 3480 3480 3480 3500 

3540 3570 3590 3590 3590 3620 3850 3850 3850 4130 4130 4180 4220 4220 

4360 4360 4390 4390 4430 4430 4580 4580 4580 4580 4600 4600 4600 4610 

4610 4800 4820 4830 4840 4850 4860 4870 4880 

4890 

II 4720 4730 4790 4820 

12 4710 4730 4780 

IB 4580 4720 4840 

J 490 500 510 1100 1120 1140 1150 1180 1190 1200 1210 1330 1370 1390 

1390 1400 2850 2860 2860 3080 3100 3100 3100 3120 3200 3310 3310 3540 

3540 3570 3570 4600 4600 4600 4810 4820 4830 Listing 2 continued on page 244 



Expand your IBM PC... 


256K IBM PC RAM 
EXPANSION BOARD 

Model No. ADS 8001 
with parity upgraded 
at 64K intervals 

SUGGESTED LIST PRICE 

• W/64K RAM ... $330.00 

• W/128K RAM .. 570.00 

• W/192K RAM .. 690.00 

• W/256K RAM 870.00 

Distributor and dealer inquiries urelcoime 


I ! rv - « =3 

fir 

« era 

'■ .es' 

■ ■ ee e®.' 

| «- 


AnC ANTEX DATA SYSTEMS 

I ** ^ ^ | A Division of International Antex, Inc, 
2630 California Street. Mountain View, California 94040 
(415) 941-7914 TWX 910-373-8500 "INTERAX PTVV 


ADS 8001 DOT 
PRINTER 

PRINT FEATURES \j 

Print Speed: 120 CPS 
Characters: 8 sizes, 5 different 

alphabets, upper/lower case descenders ^ 

Print Width: 8 in. max., Form Width: 4.5 in. to 10 in. 

Print Mode: 9x9 exceptional quality with proportional spacing 
Graphics: 144x144 dots/in. square and block graphic in ROMs 
Print Head: 9 pins, heavy duty designed with air-cooled fins 
Number of Columns: 136 max. 

Print Direction: Bidirectional logic seeking 

Form: Folded/Single sheet 

Form Feed: Tractor and friction, bidirectional 

Number of Copies: Original plus 3 UL Listed 
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$2495 

PUTS YOU IN BUSINESS 


Introducing the MTI® BUSINESS Compu¬ 
ter. We believe in offering you the best in 
complete, low cost computing, 

MTI MOD III PLUS B/140. We have taken 
the basic MODEL IN, expanded the memory 
to 48K and added our MTI double density, 
dual drive system. Ail MTI BUSINESS 
computers include 4 Mhz speed-up for 
remarkable fast processing, a R5-232 
Interface, Anti-Glare screen and cooling 
unit. 

LOW PRICE, MTI BUSINESS computers 
are priced from $2495 As an added in¬ 
centive, we will give you a business 
software package FREE with the purchase 
of a MOD III PLUS BUSINESSD computer. 
The software package has a retail value of 
$1588.00 

All of this for $2495. 


FREE SOFTWARE 
ACCOUNTING PACKAGE 

• ACCOUNTS RECEIVABLE 

• ACCOUNTS PAYABLE 

• GENERAL LEDGER 

• INVENTORY/SALES ANALYSIS 

• PAYROLL 

• INCLUDES AUDIO SELF¬ 
LEARNING CASSETTE 

• GAMES 

• EDUCATION SOFTWARE 

• DOS PLUS 3.3 

WORD PROCESSING 

We are also offering a discount 
certificate enlHling the purchaser to 
NEW SCRIPT by Pro Soft, Wilh NEW 
SCRIPT you have complete word 
processing software. 


OTHER MODELS AVAILABLE: 

MOD m PLUS 240-B. Same as the MOD 

11 l-B/140 but has double storage capacity 
and dual headed 40 track drives. 

MOD 111 PLUS 280-B, Has 1.5 Megabytes 
storage and 2 dual headed 80 track double 
density disk drives, 

MOO Ill/WINCHESTER-B. Our largest 
business computer system 8.2 
megabytes of storage Includes a 7,5 
megabyte WINCHESTER hard disk and 
80-track dual head disk head, 

OPTIONS: 

* LETTER QUALITY PRINTER 

* WINCHESTER 64K CP/M 


OVER 100 AUTHORIZED DEALERS 
CALL 800-227-3800 TOLL FREE 
800-792-0990 in California Ask For ext. 264 



MICROCOMPUTER TECHNOLOGY INC. 

3304 W. MACARTHUH, SANTA ANA. CA 92704 
(714) 979-9923 • TWX 910-595-1902 MTISNA 


Calf or wiite lor free brochure: 

U S, PRICES F O B. SANTA ANA 
CALIFORNIA A NO MAY VARY BY AREA. 

CP/M is a registered trademark of Digital Research. Inc. 

TRS'80' Is a registered Ira demark □! Tandy, Corp. 

M.T.I, I* a registered trademark of Microcomputer Techonoiogy, Inc. 
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Listing 2 continued: 

K 490 500 510 880 890 930 930 950 950 950 950 980 1120 1120 1140 1190 

1190 1200 1480 1490 1490 1500 1520 1520 1520 1530 1530 1560 1580 1980 
2160 2300 2850 2860 2860 3100 3100 3100 4600 4600 4600 4790 4820 4830 
L 1480 1490 1520 1520 1540 2130 2160 2160 2160 

LA 3280 3590 3650 3650 3710 3710 

LI 290 320 

TI 660 

VA 3280 3340 3540 3710 3710 

VL 1890 2130 4320 

WD$() 1540 2400 2420 2640 2720 3040 3040 3040 3060 3060 3850 4770 4880 

X 750 790 

LL 290 1480 1520 1530 2340 2380 2400 2400 2420 2550 2560 2600 2610 2640 
2640 2690 2850 3020 3500 3850 4600 4720 4770 4770 4800 4870 
MV$ 1650 1660 1670 1680 

N 2050 2090 2130 2140 

NB 2360 2380 

NM$ 140 140 2170 2580 3900 3960 4320 4340 4560 

NN 3860 3880 3880 

NR 200 280 2380 2400 2640 2850 3100 3100 3120 3120 3540 3570 3590 4600 

4730 4770 

PA 170 180 3000 3230 4740 

Q$() 390 2000 2010 2020 2020 2030 2030 2030 2090 2130 

R${) 1490 1520 2130 2160 2160 2160 2400 2640 2860 3100 3100 3100 3120 

3540 3570 3590 4600 4770 4820 
T 280 320 1490 1520 2130 2160 2160 2160 

TE 130 140 180 240 260 350 2850 2860 2870 4440 4580 


the program searches through the 
stimuli sequentially, taking the first 
unrated stimulus it finds. Once 


Parameters LL. NR. NB 
Respondents 1 to NN 
Attitude data 

Replications 1 to NR 
Stimuli 1 to LL 
Dimensions E, P f A 
Background data 
Frequency of 3 neithenratings 
Optionally, answers for questions 1 to NB 
List of stimuli 1 to LL 

Table la: The structure of a data file 
written to tape by the attitude- 
measurement program shown in listing 
1. LL defines the number of stimuli, 
NR the number of replications (the 
number of times the stimuli are 
presented to respondents), and NB the 
number of background questions . NN 
is the number of respondents , 
Respondents rate each stimulus in 
three dimensions for each replication. 
The program reports the frequency of 
rating a stimulus "neither ' in all three 
dimensions, a sign that the respondent 
is repeatedly hitting RETURN without 
really reflecting on his or her attitudes. 


found, the stimulus is centered and 
highlighted at the top of the screen. 
(Highlighting can be removed by 
deleting the REVERSE character in 
line 1580,) 

The routine for getting a respon- 


2 \ 2 \ 0 \ 

31 \ 35 \ 35 \ 20 \ 20 \ 21 \ 

33 \ 32 \ 34 \ 18\ 22\ 19\ 

0\ 

38\ 39\ 33\ 23\ 27\ 15\ 

36\ 36\ 35\ 20\ 25\ 13\ 

Q\ 

“Making Love'" \ 
“Sociologists* 1 \ 

Table lb: A sample set of data from 
the attitude-measurement program. 
Organized according to the structure 
shown in table la, these data were 
gathered in response to two stimuli, 
p re sen ted to two respo ndents, and 
replicated twice. Respondents rated 
stimuli in each of three dimensions , 
There were no background questions 
and no triple fH neither-ratings /' The 
“ \" represents a carriage return 
ICHR$(13)j . 


dent's judgment (lines 1610-1940) 
prints a check mark at the center of 
the graphic rating scale and moves it 
left or right, depending on whether 
the respondent presses the < or 
> keys. Auto repetition is obtained 
by using a POKE that makes the PET 
act as if the key were released. The 
routine PEEKs at the screen to see if 


<3> 

Cursor home 

<s> 

Clear screen 

<Q> 

Cursor down 

<q> 

Cursor up 

<3> 

Cursor right 

<)> 

Cursor left 

<R> 

Reverse on 

<r> 

Reverse off 

A-Z 

Lowercase letters 

IA]-[Z] 

Capitals 

[ 1 

Space 

a 

Check mark 

□ 

Cross 

□ 

Vertical line 

m 

Horizontal line 

[« 

Shaded square 

Table 2: 

Definitions of the special 

symbols 

used in the attitude- 

measurement program shown in listing 
1. 
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TCS MODEL III 48k 2 DISK 



Fully assembled and tested systems that are software compatible 
and functionally identical to Radio Shack units sold at computer 
centers for Ihundreds more. Includes DOSPLUS 3.3, 

* CONTROLLER BOARDS are high quality double sided epoxy boards 
with gold plated contacts. 

* POWEfR SUPPLY is the finest switching type available. 

* MOUNTING HARDWARE includes power and data cables 

* DISK DRIVES are Tandon, the same ones used by Radio Shack ■ 40 
track, double density, 5 millisecond stepping rate. 

The System comes with ISO day TCS limited warranty, $1795 

$2095 MODEL III *$k 2 ORfVE SYSTEM with 720.000 bylt* ol ilora?* 

TCS uhi 2 dual 40 irackTindon drtvn. You on eorw+rl your *j(lti(ng 40 track 

standard dl*fc*tt**- TNI* tyalam Includes Free DOSFLUS 3.4{ra1*ll vatu* (149). 


MODEL III DISK EXPANSION KITS 

KFT l Controller, Power Supply & Mounting Hardware $17$ 

KIT 2 Controller, Power Supply. Hardware, 1/40 (rack Tandon $577 

KIT 3 Controller, Power Supply, Hardware 2/40 track Tandons, 32k memory 

(eyorylhing you n«d tor 2 drive 40k upgrade) $799 

KIT 3a Kit 3 hut with 2/80 track drives (dual sided 40s) $999 

KIT 4 Tandon 40 track disk drive (bare drive) $199 

KIT 3 16k of high quality TCS memory $39 

KIT 6 32k of high quality TCS memory $49 

KIT 7 Disk Controller Board (supports 40/80 single/double sided drives $249 

KIT > Switching Power Supply tor controller & 2 drives $119 

KIT 9 Hardware 8 Cabling kit tor shove components $99 


PRINTERS & ACCESSORIES 


$325 

$495 

$495 

$499 

$559 

$769 

$649 


$1295 

$966 

$1559 

$1295 

$1595 

$1549 

$1795 


MATRIX PRINTERS 

LINE PRINTER VII RS 
NEC 6023A 
C. ITOH 6510 
OKIDATA 82A 
OK1DATA 02A w/tracto r 
OKIDATA 83A 
LINE PRINTER VIII RS 
CENTRONICS 739parallel $599 
CENTRONICS 739 serial $749 
OKIDATA 34 / 200 Cps 
LINE PRINTER VI RS 
CENTRONICS 7D4 
ANADEX 9500/01 2k buf. 

TEXAS INST. 810 Basic 
LINE PRINTER V RS 
Centronics 352 / 200 cps 
Centronics 353 / dual made, 
200cps data proc . SOcps 
su per letter quality $2495 

LETTER QUALITY 
Daley Wheel / Spin writers 

C. ITOH F-1Q / 40 cps 
DAISYWHEEL II RS 
DIABLO from 

GUME from 

NEC SPINWRITERS 
LINE PRINTERS 
CENTRONICS 6080/81 
600 lines per minute 
6031 standard $6399 

6060 q u ieti zed cab I net $7676 


Epson 

EPSON MX80 
EPSON MX80 FT 
EPSON MX10QFT 


$CALL 

$CALL 

$CALL 


FREE GraphtraxlU 


EPSON ACCESSORIES 

GflAPHTRAX 80 Opium (Pit-imagc/daiicsl $79 

CABLE Model I (Menace & Model HI.$35 

$25 1 1 purchased with EPSON printer 
CABLE & INTERFACE to Model I keyboard $85 

APPLE interface & cable. $89 

GRAPPLER Apple hi resolution graphics. .SC-all 

IEEE interface 4 cable (CBM/Pet).$79 

ATAfl I ca the (most have 850 i riterfa c e) $35 

SERIAL RS232 2k buffered irtt card.$149 

RS COLOR computer lo Epson card7cable $59 


$1595 

$1695 

$2350 

$1850 

$CALL 


EPSON PACK II 

Screen oriented bit image 
graphics generator for Model Hi. 
Create your own characters, sym¬ 
bols, etc. Includes documentation. 
$24.95 purchased with printer 
$34.95 when purchased separate h 
$7.50 for update of Epson Pack I 


Interfaces & cables available for 
most printers with any TRS80, 
Apple, Atari & most other com¬ 
puters. S$$$CALL FOR PRICES! 


ALTOS COMPUTERS 


TRS-8 


0 



MODEL II 64k.SCALL 

MODEL 16 1 DRIVE., $4499 
MODEL 16 2 DRIVE. .$5199 
DT-1 DATA TERMINAL. $629 


on 


MODEL III SYSTEMS 

Original 90 day manufacturer's warranty 

Model III 16k ...$816 

Model III 32k.$918 

Model III 48k.$1018 

Model Ilf 48k 2Dr RS232 $2049 

TCS Model ill Systems have quality TCS 
memory and 180 day limited warranty No 
war ran l y when you open computer or add 
internal components after you receive It 

TCS Model III T6k.$788 

TCS Model III 32k.$818 

TCS Model III 48k .$848 


Mod16 Memory Expansi 
SCALL 


COLOR COMPUTER 

Original 90 day manufacturer's warranty 

4 k Level 1.$308 

16k Level 1.$399 

16k Extended Basic--- $459 

32k Extended Basic.$569 

Color Disk....$479 Disk 1..$349 

TCS version Color Computers uses original 
RS hardware and TCS memory You get 180 
day limited warranty on TCS Color Computer 

16k Extended Basic.$439 

32k Extended BasiG .$499 

32k Memory Upgrade.$79 

Color/Epson int. & cable .. $59 

2k Buffer ColorGraph. $155 


TANDON DRIVES 

DEALERS! ASSEMBLERS! Quantity Purchases Invited! 

Bare drives are available, or you can buy them with 
power supply, cabinet and cable, fully assembled and 
ready to plug in to your computer. 

SINGLE OR DOUBLE CABINETS 

40 track single aided. tingle $340 

40 track single aided. double $4*9 

SO track (dual sided 40 track) tlncfe $309 
80 track (dual sided 40 track )double 1599 
180 back (dual aided 80 tfack)*ln*k $499 
160 track (dual aided 80 track }dovbk $94* 

Heavy gauge CABINET with POWER 
SUPPLY External gold connector allows 
instant hook/detach from drive cable. 


BARI DRIVES ONLY 

40 |rack single sided .. $l» 

80 track (dual sided 40 track) $399 

160 track (dual aided BO track) $449 

8 inch Slimline single,'double aided SCALL 
Winchester Hard Drives, 5-30 meg SCALL 

WE WILL NOT 

BE UNDERSOLD! 


CORVUS HARD DISKS CALL FOR PRICES $$$$$ 

Add 5.10 or 20 megabytes of storage to your TRS80, Apple, Atari. 
Heath, Zenith. Intertec. IBM, S-100 and many others One or sev¬ 
eral computers can share a hard disk Get simultaneous access to 
data for multiple users. Available NOW at SUPER SAVINGS! 

DEALERS...You can buy CORVUS from ua for lew. Call A SAVE. 


CUSTOM SOFTWARE FROM TCS 

Completely integrated binary search tree programs now available, This series of 
programs lully implements the B-TREE structures including INSERTION. DELETION. EDITING 
& TRAVERSAL. No more sorting or long data file searches and yet files can be larger than 
memory. Duplicate keys are lolly supported Files can be retrieved in sorted order via EN¬ 
TREE Tra versal Each of the programs come with fully commented source code so that you 
can use the modules in your own programming A Screen oriented: Input rouline is also 
included in each module. The following B-TREE programs are now available and each 
includes all of the mentioned modules and full documentation: 


B-TFtEE Library |organi» your ham* library keyed by auinor)..(39, 

B-TREE V)d*o (organize your v*d*o caeevtt* library, print! labala T ate) M « M ,*. M $3B.! 
B-TREE Mailing List (keyed by name or aJpdabat printing,etc) .........$4$/ 


If you buy somewhere else, 
you'll probably pay loo mucht 

For last, efficient service. Heart of we can air freight Irom Dallas 

TEXAS COMPUTER SYSTEMS [ 

P.O. Box 1327 Arlington, Texas 76004-1327 

-Jl'Toll Free Number BOO 433-5184 

™ Texas Residents 817 274-5625 

* Prices subject to change at any time 
" No Tax out-ol- slate. Texans add 5V 
‘ Mjmy items shipped FREE Cali for quote 

• ABjUIBflllBlfuill•ill ■ 


CALL FOR OUR 


H for quote 

hub turn 


^FRHCATMOti: 


Hui 
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the check is at the extreme left or right 
and stops movement if so. When the 
respondent presses RETURN, the 
program PEEKs across the screen un¬ 
til it finds the check, then records its 
position and erases the mark. 

Lines 1960-2300 present the EPA 
scales and store numerical judgments 
in arrays. Order of presentation is 
randomized by choosing the first 
scale randomly, the second randomly 
as long as it is not equal to the first 
choice, and the third as the scale that 


hasn't been done yet. Orientation of 
the scale is determined by a random 
number that defines which adjectives 
are printed on the left. The value re¬ 
turned by the judgment routine is 
stored in a data array, taking into ac¬ 
count the various randomizations. 
This routine also monitors answers to 
make sure the respondent is not just 
hitting RETURN without moving the 
check. 

The section that displays results 
{lines 2830-3720) saves data on tape 


and returns if operating in the field 
mode. Results appear when in the 
teaching mode and when the routine 
is called from the tape-read sub¬ 
program. The instructions (lines 
3740-4500) have been described in 
detail. You can, of course, change 
them to suit yourself. 

Background questions, if any, are 
presented in the closing routine. The 
routine then saves the answers on 
tape, clears the data matrix, and 
returns. 

The routine for analyzing recorded 
data (lines 4690-4950) begins by 
opening the tape file. The number of 
respondents is input manually, but 
other parameters of the analysis are 
read off the tape. Signal if you want 
the mean values printed on paper. A 
printer file is opened for device 4 
(even if you signal that you don't 
want hard copy). Dimensions are set 
for arrays. The number of replica¬ 
tions is calculated as the original 
number of replications times the 
number of respondents. Data are 
read, and results are presented using 
the usual Results subroutine. 

Conclusion 

Now that you have at your dis¬ 
posal a sophisticated tool for mea¬ 
suring attitudes, you may find more 
applications than you thought pos¬ 
sible. Forecasting programs for 
microcomputers have given small 
businesses financial-planning tools 
once reserved for giant corporations. 
Attitude-assessment programs can 
provide similar help in devising 
marketing strategies, product lines, 
and service goals. You no longer have 
to stand on a giant s shoulders to en¬ 
joy a better view. ■ 


Further Readings 

1. Ajzen, I. and M. Fishbein. Understanding 
Attitudes and Predicting Social Behavior. 
Prentice-Hall, 1980. 

2. Heise, D, Understanding Events: Affect 
and the Construction of Social Action. 
Cambridge University Press, 1979. 

3. Osgood, G., W. May, and M. Miron. Cross- 
Cultural Universal of Affective Meaning. 
University of Illinois Press, 1975, 

4. Snider, J, and C, Osgood, Semantic Dif¬ 
ferential Technique . A Sourcebook. 
Aldine, 1969. 


Tune upjourLA36 



The DS120 Terminal Controller makes your LA36 
perform like a DECwriter® III. 

The Datasouth DS120 gives your DECwriter® II the high speed printing 
and versatile performance features of the DECwriter^ ITT at only a frac¬ 
tion of the cost. The DS120 is a plug compatible replacement for your 
LA36 logic board which can be installed in minutes. Standard features 
include; 


• 165 cps bidirectional printing 

• Horizontal & Vertical Tabs 

• Page Length Selection 

• 1104800 baud operation 

• 1000 character print buffer 

• X-on, X-off protocol 

• Self Test 


* RS232 interface 

> 20 mA Current Loop interface 
1 Top of Form 

> Adjustable Margins 

* Double wide characters 

* Parity selection 

> Optional APL character set 


Over 5,000 DS12G units are now being used by customers ranging from 
the Fortune 500 to personal computing enthusiasts. In numerous instal¬ 
lations, entire networks of terminals have been upgraded to take advan¬ 
tage of today's higher speed data 
communications services. LSI 
microprocessor electronics 
and strict quality control en¬ 
sure dependable performance 
for years to come. When ser¬ 
vice is required, we will 
respond promptly and effec¬ 
tively. Best of all, we can de¬ 
liver immediately through 
our nationwide network of 
distributors. Just give us a 
call for all the details. 



data^ 


computer corporation 


4740 Dwight Evans Road * Charlotte, North Carolina 28210 * 704/523*8500 
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DAtfBTAft 


MAKES YOUR XEROX SHINE 



$1900.00 for 6.4 megs. 
$2200.00 for 12.8 megs. 


Daystar enables your Xerox to 
deliver a shining performance by 
Increasing its speed and data 
capacity Through the use of an 
intelligent controller using an 
I/O PORTS and on-board data 
buffer, your microcomputer can 
perform up to 9 times faster. 

The versatitity in storage size that 
this subsystem provides, allows 
your Xerox to adjust to your 
growing needs, This increased 
storage capacity is made 
available with 6,4 megs or 
12.8 megs of unformatted 
storage in a 5 1/4 inch 
Winchester A 1 megabyte 
floppy back-up is also avail¬ 
able, Each controller will handle 
up to A drives to expand your 
Xerox as you need it 

You can expect Daystar to deliver 
versatility and performance 
you can trust, at a price you 
can afford to pay 


Dealer inquiries invited. 



This Daystar unit is aval fable with interfaces for: 

• Xerox 1 

• NEC 8000 2 

• Apple IP 

• Commodore' 1 

• IBM PC 5 

• S-1G0 

• VIC 20* 

« TRS-80 Model IP 

• Heath/Zenith 89“ 
and soon: 

• Apple IIP 

• TRS-80 Model III 6 

asm 

computer ■ 
products, inc. 

1196 E Willow Street Signal Hill. CA 90806 
(800) 421-7701 • (213) 595-6431 • (714) 891-2663 


. 






J Trademark of X&qk Carp ■ Trademark of Nippon Electric Co ' Trademark o' Appfee Computer Inc ; Traqemcrti of Commodore flusness Machines 


' Tr cuJemutk pf - 


ASAP COMPUTER PRODUCTS LTD. 

116 Viceroy Road 

D-12 Concord, Toronto, Ontario 

L4K1A9 Canada 

(800) 268-1996 * (416) 738-0500 
































MOST 

PERSONAL COMPUTERS 
CANT COPE WITH 
SIMPLE ADDITION. 


Because most PCs use their expansion 
slots for both added memory and peripheral 
interlaces, you may be forced to choose one 
or the other. Add memory, lose peripherals. 
And vice versa. 

The Apple Ill was designed with an array 
of built-in connectors and interfaces that 
leave you room to grow, even when you 
upgrade to maximum RAM. 

Take a bottoms-up tour of the opposite 
page, and consider the possibilities. 

The Apple III Itself. Its standard 128K 
RAM is twice what some of the most 
powerful PCs offer as standard. Upgrade 
to a maximum. 256K RAM, and you’ve still 
got four unused expansion slots. 

Disk III Drives. Daisy-chain up to three 
of them with the Apple Ill’s built-in drive, 
right through a back panel connector, for 
a total of 560K floppy disk storage. 

Our new ProFile™ Mass storage made 
personal with a very quick, very quiet 5-Mb 
hard disk. Ideal for software development or 
data base applications. 

Monitor. Shown is our standard Monitor 
III with its crisp green phosphor display. But 
the Apple HI can drive any popular black 
and white or color monitor. 16-color graphics 


Silentype™ Personal Printer. Very afford¬ 
able, virtually noiseless, and perfect for 
rough copy, B&W graphics and quiet offices. 

Letter Quality Printer. For professional 
caliber word processing with Apple Writer III 
software.The Apple III can drive virtually 
any printer in any task, from preparing 
reports to printing forms. 

Color Plotter. To make the colorful most 
of the Apple Ill’s high res graphics in charts, 
graphs and designs. 

Phone Modem. Which, with Access III 
asynchronous communications software, 
lets you communicate with other PC’s or 
with mainframes at up to 9600 bps. 

Only the Apple III can handle all of the 
above, all at once, without losing its memory. 
And even though you may never configure 
your system just like this, it’s important to 
know how far you can grow. With a couple 
of OEM Prototyping Cards. Or your own 
specialized peripherals. Or future technology. 

See your authorized Apple dealer for a 
spec-to-spec comparison of the Apple III 
and the most muscular new PC’s. 

You’D, find that, even with 256K, most of 
them just can’t stack up. 

The personal computer., | VClOOlG 


capability is standard. 


CitD 800*53S'9696 (in California, call BOO-662-9238) for the authorized Apple dealer nearest you, or for information on our National Accounts Program 
Qr write- Apple Computer Inc . Advertising anti Promotion Dept,, 20525 MarianJ Ave . Cupertino, CA 95014- NOTE: Apple Computer does not currently manufacture or 
V . distribute color monitors, graphics plotters or telephone modems, Apple b a registered trademark of Apple Computer Inc. 
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Microcomputers in 
Cultural Anthropology 

APL Programs for Qualitative Analysis 

Microcomputers aid in the study of Navajo and other cultures. 


Oswald Werner 

Professor of Anthropology and Linguistics 
Northwestern University 
Evanston, IL 60201 


Several years ago, a fire at the 
Center for Advanced Study in the 
Behavioral Sciences at Stanford 
University destroyed the life's work 
of a well-known anthropologist. 
Thousands of pages of field notes 
were lost to flames and the water used 
to put them out. Loss of data is a 
recurring nightmare for most of my 
colleagues. Equally important is the 
question of how to manage all this 
data. A few professional cultural an¬ 
thropologists, like myself, believe 
microcomputers can help. 

In this article. I'll talk about the 
management of qualitative data, 
mainly texts. A text is any thought or 
idea reduced to writing. 

The Nature of Data 
in Cultural Anthropology 

Anthropologists' data comes in dif¬ 
ferent forms. Numerical data is 
relatively easy to manage. Statistics is 
a way of summarizing large bodies of 
numerical information. The major 
crunch cultural anthropologists face 
is the tremendously rapid growth of 
texts or qualitative data, one of the 
hallmarks of our profession. 


For example, a simple 45-minute 
interview results in texts of 5000-7000 
words. It does not take many inter¬ 
views to collect a database of several 
hundred thousand words. Anne 
Chambers and Ralph Bolton, two 
cultural anthropologists from 
California, estimate that the data¬ 
bases of anthropologists returning 
from field trips of one year to 18 
months range from several hundred 
pages to a maximum of about 8000 
pages (2 million words). The average 
is about 1000 pages, or 500,000 
words. For those of us who teach an¬ 
thropologists to work in the field, the 
low end of this figure is shocking, A 
hypothetical database of 50,000 
words (roughly 200 double-spaced 
pages) is relatively easy to manage. 
The thorough field worker's problems 
increase as the data grows beyond a 
few hundred pages into thousands. 

The size of the database obviously 
depends on the problem chosen as the 
focus of the study. For example, a 
linguistic problem, such as the gram¬ 
matical description of an unknown 
but exotic language, may require a 
database closer to the lower limit. On 
the other hand, the description of the 


culture of a small tribe, a peasant 
village, a city neighborhood, a 
patient-care unit in a hospital, or a 
small industrial company, requires 
extensive interviews and other docu¬ 
ments. This problem of volume is 
typical of the branch of cultural an¬ 
thropology called ethnography (the 
Greek source means "the description 
of a folk"). 

Ethnographers, as the anthropolo¬ 
gists (and some sociologists) doing 
ethnographies are called, are com¬ 
parable to systems engineers. These 
engineers try to determine, for exam¬ 
ple, the paper flow in a bureaucracy 
and then try to make it more efficient. 
Describing the flow of paper through 
an organization is an ethnographic 
task. You can think of ethnographers 
as systems engineers who describe 
how groups of people function. The 
"flows" that ethnographers study in¬ 
volve such items as women (wives), 
goods (gifts), ideas (religion), etc. 

Until recently, ethnographers rare¬ 
ly wanted to improve efficiency. To¬ 
day, many anthropologists/ethnog¬ 
raphers work with agricultural in¬ 
novations in the Third World, health¬ 
care utilization and program evalua- 
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SOFTWARE FOR CREATORS 


Bring your CP/M* software applications to life with DataFlex, 

From menus to multi-key ISAM, Data Flex has the features 
and power you need to create complete turn-key software 
applications in a RELATIONAL data base environment. 

Com pare... what else gives you: up to 125 data files with 4 
indexes each, fast on-line muiti-key ISAM file maintenance, a 
multi-file report generator on-line multi-file transaction process¬ 
ing, an easy to use Query, even a "soft" menu to replace the 
CP/M command mode. All of this using DataFlex’s configuration 
utilities, and NO PROGRAM CODE! 

Is it easy to use? You can type in a screen format "image 11 of a 
file with your text editor: Then, DataFlex's AUTODEF utility will 
create the file definition from the screen image. Jn about five 
seconds! 

DataFlex will handle your multi-user requirements too! ft runs 
under Software 2000 s Turbo Dos Network O/S with data protec¬ 
tion to the field level. That means multiple users in the same 
record at the same time! 

If the 16 bit world is your domain, an 8086 version of DataFlex 


will be available second quarter h 82, And, you can develop now 
on your 8G80/Z-80 system, and transport completed applica¬ 
tions to the 8086. 

If you need applications now, Data Access has a Library of 
existing DataFlex applications developed by other creators. 
They're ready to go at prices that will get you going The DataFlex 
Library has Order Entry/Inventory, Accounting, Pharmacy, and 
Legal Billing, with more being added all the time. For highly 
specialized requirements, DataFlex’s PASCAL Library is avail¬ 
able to application developers. 

DataFlex can change the way you do business. And, at $750 
its the best software value in the business. A demo package, 
which limits file sizes inter¬ 
nally, is only $100 including 
the manual. 

Get the full system, or 
get the demo, but get your 
hands on DataFlex. 

It s software for creators. 


3«nACCESS 

CORPORATION 
4221 Ponce De Leon Blvd. 
Coral Gables, FL 33146 
(305)446-0669 




“Dealer, Systems House and OEM inquiries invited." 


*CP/M is a registered trademark of Digital Research, Pacific Grove, CA. 
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don, or in other areas where their 
work benefits humanity. The initial 
aspect of applied anthropological 
work, before concrete recommenda¬ 
tions are offered, is always ethno¬ 
graphic, or descriptive. 

Ethnographic field work is viewed 
as qualitative social science. Surveys 
with questionnaires are quantitative 
social science. Questionnaires are 
usually short—100 questions are con¬ 
sidered the upper limit. They can be 
administered to 1000 people or more* 
Ethnographies, based on intensive in¬ 
terviews, are usually limited to no 
more than 100 people. It is clear that 
these two approaches, qualitative 
(deep but narrow) and quantitative 
(broad but shallow), complement 
each other. 

Texts are important for other 
reasons. Quantitative studies of a 
society must be viewed as literally 
looking in from the outside. The 
power of the qualitative approach is 
that it tries to capture the internal 
view; how the “natives" themselves 
see their life and how they talk about 
it. This approach is looking from the 
inside out. 

The texts that ethnographers pro¬ 
duce while working in the field are 
collected as field notes. Technically, 
field notes contain two types of data 
or texts: 

• Records of the ethnographer's 
observations. These are observations 
of others, as well as of the ethnog¬ 
rapher. Self-observation is important 


since the ethnographer's self is part of 
the instrumentation. 

•The records of verbatim statements 
by the people being studied about 
aspects of their life. 

There are, therefore, at least two 
databases that must be managed. In 
addition, since the self-observations 
must be related to what the natives 
say, there must be cross-referencing 
between the two texts* 

All this leads us to the inevitable 
conclusion that the state of the art of 
gathering large databases in ethnog- 


Without exaggeration. 
Electric Blackboard is a 
product that 
ethnographers have 
been waiting for. 


raphy is chaotic at best. We do not 
teach undergraduates or graduates 
how to organize databases. This lack 
of knowledge about ethnographic 
data management is reflected in the 
time it takes ethnographers to find 
their way through the maze of their 
field notes* It may take years before a 
viable manuscript is produced* The 
arrival of microcomputers has alerted 
us to the problem, as well as to possi¬ 
ble solutions. 

When 1 wrote my dissertation at In¬ 
diana University on a pidginized form 
of the Navajo language called Trader 


Navajo, spoken by Anglo traders to 
their Navajo customers, all 1 did for 
some time was collect the data. Some 
of it was on cards, some in note¬ 
books. I did not start to organize the 
data until after I had collected all the 
material* In all, 1 spent six months 
organizing the data and only six 
weeks actually writing the disserta¬ 
tion, In the process, I learned the 
value of a well-organized database. 

Minimally, an ethnographer needs 
an effective indexing system. Since it 
is often not known in advance what 
topics will become salient for the final 
ethnography, the index must be flexi¬ 
ble enough to allow for searches that 
were not planned in advance. In a 
relational database management sys¬ 
tem, such as the one described by Joel 
Neely and Steve Stewart (BYTE, 
November 1981, page 48), the de¬ 
signer must anticipate most of the 
queries that may be directed at the 
data. In addition, data types (tables) 
must be well defined. The ethnog¬ 
rapher, on the other hand, is trans¬ 
ported by a culture on a journey 
whose end cannot be anticipated. Do¬ 
ing an ethnography is a continuous 
process of discovery. Our data types 
are rarely well defined. Our informa¬ 
tion-retrieval techniques must reflect 
the need for extreme flexibility* 
Often, we use keyword indexes. 

Shifting to Microcomputers 

For years, we used a cumbersome 
system for relaying data between 
Monument Valley, Arizona, and the 



Texas Instruments 
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New! Tl LCD Programmer. 

Hexadecimal and Octal Calculator/Converter. 

The brand new tilt-top Tl LCD Programmer can save you 
hours of work. It was designed specifically for the 
problems you do, and has features that make it ideally 
suited for applications in computer programming, 
debugging, repair and digital logic design. 

* Performs arithmetic In any of three number bases — OCT, 
DEC* HEX. 

* Integer* two s complement arithmetic in OCT and HEX. 

* One s complement capability In OCT and HEX. 

* Converts numbers between OCT, DEC and HEX. 

* Fifteen sets of parentheses available at each of four 
processing levels. 

* Logical functions AND, OR, EXCLUSIVE OR and SHIFT 
operate bit by bit on OCT or HEX numbers. 

Umsource Electronics has committed to buy Tl’s initial 
production of this unique product* Availability is 
limited! Order now. 


15-Day Free Trial. 

The besl way to evaluate the Tl LCD 
Programmer is to try it yourself — on the 
job — for 15 days. It you're not 100% 
satisfied, simply return it for a full refund. 
Order now by calling toll-free: 

1 - 800 - 858-4580 

In T»«.*c«ll 1«0S M5-eeJ5 7' BBB v 
Lines open 8 am to 8 pm CST [_J 

Just give us your name, shipping address 
and Visa or MasterCard number and we 
will charge the tax deductible* $75.00 
purchase price, plus $2 00 shipping and 
handling (Texas residents also add 5% 
sales tax) to your account. Or send your 
check or money order to: 

Unisource Electronics, Inc. 

P.O. Box 84240 * Lubbock, Tx. 79464 
* When used tar business. 


252 July 1962 © BYTE Publications Inc 


Circle 392 on inquiry card. 



















Get Omni quality 
for as little as $1.99.. 

even if all you 
want is a 
10 pack. 


Call toll-free for great savings on Omni’s 
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unconditional, no hassle money-back guarantee. 
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Vogelback Computing Center at 
Northwestern University, Later, we 
used outmoded word-processing 
equipment. We had to abandon that 
approach, however, when the sup¬ 
plier canceled its WATS line and left 
us stranded with 500 pages of manu¬ 
script in the system. We then 
negotiated with the university and 
were able to use funds originally 
budgeted for our use of a mainframe 
computer to buy two microcom¬ 
puters. 

Taking a microcomputer to the 
field is easy. Keeping it there is 
harder. The possibility of mechanical 
and/or electronic failure is a recur¬ 
ring problem for all kinds of equip¬ 
ment, and long supply lines make 
each such problem worse. The near¬ 
est available service for computers 
was often 700 miles away. 

Redundancy is the best policy. We 
brought along two of everything, one 
for daily use and one for backup. 
With the Osborne 1, perhaps the two- 
computer ethnographer has become 
possible. 

Applause for APL 

1 am a computer enthusiast who is 
strictly monolingual. I have dabbled 
in FORTRAN and played around 
with BASIC and PL/I, but when 1 dis¬ 
covered APL, it was love at first 
sight. Here was a language that did a 
lot of thinking for me. Its powerful 
operators are easy to apply and take a 
lot of the drudgery out of program¬ 
ming. The ability to write subpro¬ 


grams, called functions, allows the 
programmer to solve one small prob¬ 
lem at a time, debug it, and have it 
ready for insertion into larger pro¬ 
grams. 

1 found that I could easily express 
my problems in APL. It is a nota- 
tional system for algorithms and a 
computer language to execute them. 
Studies indicate that the high- 
powered operators of APL cut pro¬ 
gramming time by a factor of from 3 
to 5.1 am convinced this is true. For a 
full-time ethnographer who is an oc¬ 
casional, amateur programmer, such 
timesaving is essential. 

People often complain about the 
readability of APL programs. The 
famous APL one-liners are a case in 
point. But you do not have to write 
everything on one line. Comments 
are also helpful. I sometimes maintain 
two work spaces: one with comments 
about the programming lines and one 
without. The one with comments is 
the backup; the one without com¬ 
ments I use to do the work. If I have 
room enough inside a work space, I 
usually include a function called 
INFO. It tells me, often months later, 
what the programs were supposed to 
do or how they were supposed to be 
used. If I have no room within a work 
space, I usually create a work space 
called INFO that contains all the rele¬ 
vant information about work spaces 
on a disk. 

Some complaints are that APL is 
like reading Chinese symbols and that 
it taxes your memory. Granted, it 


does have many symbols, but anyone 
can start programming in APL with a 
small subset of APL symbols and 
gradually enlarge the arsenal of 
elegant operations. 

APL purists often complain about 
users who do not utilize all the 
elegance available in the language. 
The point is not to get intimidated. If 
the program works without bugs, 
that is all that counts. As long as I get 
results and programming does not 
take too much of my time, elegance is 
secondary. For example, 1 consider 
the ALFORDER programs (listing 1) 
quite elegant. They were written by 
professionals. My own SORTINDEX 
{listing 2) and WORDINDEX (listing 
3} are far less accomplished. But they 
work! I know each part intimately; 
therefore, maintenance of the pro¬ 
grams is easy for me. Program modi¬ 
fications are inevitable, but too much 
elegance or conciseness is often 
counterproductive. 

Months later, when I review a pro¬ 
gram, I may see a more elegant solu¬ 
tion, which I usually follow up. But 
since it was 1 who found the better 
solution, getting back to it later is 
easier than dealing with someone 
elses elegance. 

It is, of course, possible in APL to 
unravel even the most opaque func¬ 
tion. 1 do this often when I do not 
understand how someone has solved 
a programming problem. I take a 
complex but hard-to-understand line, 
break it up, and rewrite each part on 
a separate line. In APL, iL is easy to 
Text continued on page 266 
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fl New Primer Series 



By Scot Kamins 
and Mitchell UJolte 


By Christopher L Morgon 
and Mitchell UJolte 


By Mitchell UUaite and Julie Area 


Apple Backpack 


8086/8088 


Word Processing 
Primer 

By Mitchell LUaite and Me Brea 


16-Slt Microprocessor Primer 
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Humanized Programming in BASIC 

By Scot Mamins and Mitchell UUoite 


If you’re a computer user tired of 
software that assumes an understand¬ 
ing of programming and hardware 
design, or a programmer interested in 
writing more effective and easier-to- 
use programs, then you'll appreciate 
this presentation of concrete methods 
for developing 11 user-friendly’ 1 soft¬ 
ware. Scot Kamins and Mitchell Waite 
show you how to humanize those once- 
intimidating screens and keyboards. 

In a readable and engaging style, the 
authors give you complete details on 
such topics as screen formatting, 
crash proofing programs, developing 
built-in verifications and validations, 
presenting directions on the video 
display screen, and writing helpful, 
clear documentation. Full listings of 
programs In the popular Applesoft 
BASIC language complement the 
authors’ witty and sensitive solution to 
one of the major problems preventing 
microcomputers from reaching their 
full potential in home or office. 

Every computer user and program¬ 
mer owes a debt to Kamins and Waite 
for this thorough course in humanized 
programming. 


ISBN 0-07-033356-4 $14.95 
oreDavment required 


The new, vastly more powerful 16-bit 
microprocessors, representing the 
latest magic in solid-state integrated 
circuits, are destined to replace 
today's 8-bit processors in the micro* 
computers of the 1980s. 

You don’t have to be a hardware 
engineer to follow the authors’ clear, 
down-to-earth descriptions of the 
design, capabilities, and potential of 
the Intel 8086/8088 16-bit micropro* 
cessors. The authors also introduce 
you to two major 16-bit coproces¬ 
sors, 11 the 8087 Numeric Data Proces¬ 
sor and the 8089 I/O Processor, and 
present 11 sample CP/M programs dis¬ 
playing the power of 16-bit microcom¬ 
puting. 

Finally, the authors survey the cur¬ 
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ware (like cross-assemblers, 8080 
emulators, and operating systems for 
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as the IBM Personal Computer, which 
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lustrations, 8086/8088 16-bit Micropro¬ 
cessor Primer will put you on the cut¬ 
ting edge of current microcomputer 
technology. 
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of the word-processing field, detailing 
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word-processing equipment and pro¬ 
grams. A later section on text format¬ 
ting shows you how to control the ap¬ 
pearance of your final printed copy, 
while another describes programs that 
will check for spelling errors, create In¬ 
dexes, and generate personalized form 
letters. 

Selecting a word-processing system 
is made easy as the authors describe 
the seven most important features to 
look for. Also, a mini-catalog of avail¬ 
able products compares capabilities, 
features, limitations, and prices. 

Ail of these features, enhanced by 
many illustrations, make this the most 
valuable, Informative, and up-to-date 
word-processing guide available today. 
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WIREMASTER 


Listing 1: ALFORDER. an APL/V80 program that indexes words. The program takes 
text as input and produces an output of keywords in a context of 120 characters each. 
Figure 2 shows a block diagram of ALFORDER . 


A COMPILER FOR HARDWARE 



Whip your wire wrap 
4nd PC layout 
problems wuh 

WIREMASTER 


• WIREMASTER is a software toot To aid in the 
design, layout, and construction of electronic 
hardware. Although intended primarily tor wire 
wrap, it is also highly useful in the layout, error 
checking, and trouble-shooting of PC boards. 


• Inputs are easily derived directly from the 
schematic diagram and fed to WIREMASTER in 
a CP/M* text file. Outputs include a network 
map that graphically shows ail pins and wires 
(no plotter required), a wire list sorted by 
lengths and levels, a parts list, signal and pin 
cross-ref Broncos , and wrap count and continuity 
checklists which ensure a perfect wiring job 

• WIREMASTER checks for syntax errors, 
wires that go nowhere, and duplicated pins. 
Network lengths are minimized, and wire 
lengths are calculated and sorted in descending 
order so that the shorter wires on top hold down 
the longer wires beneath lor a neat wiring job 

• The resulting information is then used tor 
wiring, PC board layouts, error-checking, 
component stuffing, and system debugging 
This makes a complete and easily updated 
documentation package Although it runs on 
small computers, WIREMASTER can handle 
large projects. 

• WIREM ASTER locates parts with a precision 
of 001 inch, keeps Irack of your schematic 
page numbers and includes them in the outputs 
and can handle twisted pair and shielded wire 


* CHANGEMASTER. a companion program, 
eliminates the confusion and loss of control 
caused by changes to a board during debugging 
and modification It outputs a map of all networks 
which have been added, deleted, or modified, 
and automatically generates REMOVE and ADD 
lists so an old beard can easily be brought into 
exact conformance with the latest design 

* WIREMASTER runs on any ZBfT CP/M 
system of 47K or larger. Including S-100 sys¬ 
tems, TRS-8Q fl ' Model’ II and Apple II 1 "’ with 
SofiCard' The diskeite also includes a SORT 
utility, a pagination and multi-column printing 
program, and FIX a program which linds all 
bad spots on a disk, tells you which files They 
are in, places the bad sectors in a single lile 
and recovers erased files 

* Post processors tor numerically controlled 
wire wrap machines such as Ihe Gardner Denver 
SP 29 and others are available by special 
arrange men I 


WIREMASTER plus CHANGEMASTER 1200 

Manual only .S 20 

Updatetocurrentversion. $ 25 


Discount to computer club members 

Versions for 8080/8085, CPM 86.CDOS, 
and IBM PC available soon. 


) vs id 

ALFORDER 

DA 

2609 5 


)FNS 

ALFORDER DELRYP DISPLAY INORDER LOCATE MATSRT PRINT RDY VECMAT 

VALFORDMRtUlV 
VALFORDER TXTiLOC 
[10] 2aLF 

[20] fl DELETE TRAILING AND MULTIPLE SPACES . CATENATE SPACE AT 
[30] a BEGINNING OF TEXT TO ENSURE 1ST SPACE FOR <LQCATE>. 

[40] TXT+BDY' 1 .TXT 

[SO] r COMPUTE BEGINNING POSITIONS OF WORDS 
[GO] LOC*-LOCATE TXT 

[70] ft SORT LOCATIONS BASED ON MATRIFIED WORD LIST 
[SO] LOC+LOCi MATSRT r 1 VECMAT HTXTl 
[90] fl PRINT RESULTS 
[100] LOC PRINT TXT 

V 

V/7PHDJV 
VR+RDY TXT 

[10] fl PREPARE TEXT BY ELIMINATING MULTIPLE BLANKS 

[20] fl+FXT* 1 1 

[30] R+(RFUR,0)/TXT 

V 

VLOCA mO]V 
VRELOCATE TXT 

[10] a RETURNS LOCATIONS OF WORD BEGINNINGS 
[201 R+l+lTXTc' 1 ) A 0 TXT 

V 

? VECMATl □ 3 V 

VR+DEL VECMAT V\A\BiCMP 

[10] fl CONVERTS CHARACTER STRING TO MATRIX BASED ON DELIMITER 

[20] J?-o 0p’ T 

[303 +n=B+fiV+V t "pDBl}/Q 

V 


vjMrs/tirtcm 

VR+MATSRT TXTiCNT 

[101 a BASIC RADIX SORT WITHOUT BASE ENCODING 
[20] CNT+tpTXT)l2l-l 
[30] R+iALiTXTliCNT+ll 
[40] -t-CNT^O 

[501 LUR<-RtiALiTXnRiCNT]l 
[60] CNT+CNT -1 
r 703 +{*CNT)/L1 
V 


VFfliWiDlV 

VLOC PRINT TXT:RHO;CTiBIN 
[10] ft PAD TO PREVENT INDEX ERRORS 
[20] TXT+t £0f>' 1 3 ,m\60p' ' 

[30] n FOLLOWING IS THE LOOP VERSION OF < TXTl f LOC-1 3 " . + 11 2 E>] > 
[40] 

[50] CT+1 
[60] LOC+LOC- 1 
[70] BIAMGQpl J „ (SpO ) ,60pl 
[BO] IP : BIN\TXTlLOClCTl +1120] 

[30] +t RROZCT+CT+l \ pLP 
V 


Listing 2: SORTINDEX, an APL/V80 program that accepts text as input and produces 
an output of the text arranged in 18-character columns and the same text alphabetized , 
A bfoc/c diagram of SORTINDEX appears in figure 3. 
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) WSID 
SORTINDEX 

DA 

29843 


)FNS 

BACK1 INAL INDEX OUT A PREP RDY SORT SRTNDX Listing 2 continued on page 258 
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computer news, how-to's, and feature 
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of how computers do, and will, affect 
your work and your play. Best of all, it's 
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NorthStar HORIZON HRZ-2-QD.. $2685 

ADVANTAGE.Call 

TeleVideo Computer Systems .... Call 
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64K QD__ 2395 
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CS2. 3549 
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C JTO ..Call For Price 
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IQ 135,...,_ 719 
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1500. 845 

1510._ ...... 1029 

ZENITH Z19. 699 

-PRINTERS- 

CENTRONICS 739 1 (pamiM). 499 

739-3 msz32C}. 599 

704-11 (parallel). .... 1569 

704 9 mS232Q_ 1519 

Tl 810 Basic. 1289 

810 Full 1549 

820 RO Basic. 1545 

NEC 7710 IRS 232) ... 2295 

3510.Call 

QUME 9-45 Full Option. 2125 

9-45 Limited.... 2099 

Diablo 630 RO .... 2049 

PRISM 80,.... . 895 

132w/color.. 1495 

Epson MX 80 . 441 

MX-80 FT..... 548 

NIX-100_ 745 

-DISK SYSTEMS- 

MORROW Discus 2D__ .... 835 

Dual Discus 2D_ 1385 

Discus 2 + 2. 1069 

M5 5Meg. Hard Disk. 1949 
M1Q, 10 Meg, HD,.,. 2995 
M 26. 26 Meg. HD.. 3349 

Decision I__ 1339 

CORVUS 5 Meg. Hard Disk,... * 2555 

10 Meg. Hard Disk_ 3955 

20 Meg. Hard Disk .... 4755 


Prices are for prepaid orders onlv. and reflect a 
cash discount. Charge card orders a re slight^ higher. 

Computers 

Wholesale 

Box 91 Brewerton, N Y. 13029 

315 - 472-3055 

Mh»t items m stock tor immediate delwenr Faetary ttalsd arte®, 
*7 full fsetorr ^irantif NY5 residents add appropeale sates to* 
Prices do rial include stopping CO D totters require m deposit 
Puces suhiocr to chuw without write 


Listing 2 continued : 


VSSTNDXlQlV 

VZ+SRTNDX TEXT ; VC ; S70; SRTTXT ; ED XT XT 
[10] Dffs-2 

[20] ft CONVERTS TEXT TO WORDINDEX - EACH WORD IS ASSIGNED A WORD NUMBER t 

[30] aPHINTS WORDINDEX, SORTS WORDINDEX ALPHABETICALLY AND PRINTS IT. 

[40] VC+AL INDEX TEXT 

[50] WDXTXT+AL BACKl VC 

[60] UH+1 

[70] FF 

[80] NDXTXT 

[90] UH*-2 

[100] SVC+SORT.VC 

[110] SRTTXT^AL BACK 1 SVC 

[120] UR+1 

[130] FF 

[140] SRTTXT 

[150] 

V 

NINDmUN 

VZ+AL INDEX TXT\K\1\WRDiWRUZiNXHiVRULiWW 
[103 fi ASSIGNS INDEX NUMBER TO EACH WORD OF TEXT 

[20] tCONVERTS EACH WORD - SIX LETTERS AT A TIME - TO NUMBER BASE 47 
[30] fi{H7++QAL+'ABCDEFGHlJKLMNaPQRSTUVWXYZ0123H5&7Z9,.;:?+-xi' ) 

[401 A CREATES MATRIX 3 BY N = NUMBER OF WORDS IN TEXT 
[SO] 

[GO] QF*-10 
[70] Z+tO 
[80] 0£>*J*-Q 

[90] NXN*rlHAL PREP TXT) 

[100] LPUFSftlB] 

[110] 1 INDEXING * * . ■ 

[120] +E0=pOT /0 
[130] VRD+iVW*NXNtO)tNXN 
[ 140 ] JimiMi+Jrcfl+jrcor 
[150] J+i>l 
[160] HtepWRD}/TX3 
[170] Hl2^yhfRD)/TXl 
[100] WRD*-12fWRD 
[190] TXUWROl^WRD 

[ 200 ] mm+ztmD 

[210] Z*Z.MI INAL $+WRBLhtAL INAL 6+W?£l2K_r 
[220] +LP1 

[230] TXZ-.Z+ZAAL INAL 6+fctfl?), 0,1 
[240] +LP1 
V 


VPREPtWW 
VZ+AL PREP TXT 

[10] n PREPARES TEXT BY ELIMINATING EXTRA BLANKS AND INDEXING EACH CHARACTER 
[20] rOF TEXT ON ALPHABET AL 
[30] TXT+RDX TXT 
[40] Z+ALiTXT 

V 

osrECllv 

VR*-RDY TXT 
[10] TXT*' ' t TXT t * ' 

[203 *PADS TO MAKE LIFE EASY 
[30] R+TXTe' ' 

[40] fl+~/Ml+/?,0 

[SO] ^ROTATES TO FIND CONSECUTIVE BLANKS 
[GO] R+~l*R/TXT 

[70] a ELIMINATES UNNECESSARY BLANKS 

V 

1I9ALIM1 
VZ+AL -INAL MP 

[10] 0 * CONVERSION OF p=6 STRING IN ALPHABET AL TO INTEGER' 

[20] +CG <pMP)/ERR 
[30] Z*4 7 ±MP 
[40] +0 

[SO] ERR s 'INPUT TO INAL IS OVER SIX CHARACTERS' 

V 

VBACKlimV 

VZ+AL BACK1 MXiUNiZhZ2iK 

[10] ^CONVERTS INTEGERS BACK TO CHARACTER STRINGS: ONE LINE AT A TIME . 

[20] n PRESENTS RESULT AS A COLUMN OF WORDS WITH WORDINDEX NUMBERS. 

[30] K +', 1 
[40] Z* 1 * 

tSO] LPU+{Q = q,MX)/END 
[60] UN*-3+ ,MX 
[70] MX+3* t MX 
[80] Zl+HAL OUTA mo] 

[901 + (fftf[l3=0)/^r 

[100] Z2*Z1, §tl±AL OUTA mi] 

[lio] +ca T Listing 2 continued on page 260 
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TIMIII 


The Non-Programming Approach to Data Base Management 


Data Base Management 

Data management packages were created to 
save time and money in the development of software 
solutions to information problems. Many have been 
designed to accomplish just that* although most have 
only the programmer in mind. Sure they would save 
rime in the long run, but what of the initial investment 
in time and effort required to learn the new language? 
What about the non-programmers in the world who 
would like an easy yet powerful applications generator? 
The solution is one of the most highly acclaimed soft¬ 
ware packages of our time, T.I.M. III. 

What is T.I.M.? 

TAM. is Total Information Manage- 
ment. Programmers love it due to its original solutions 
to classic data management problems. Non- 
programmers adore it since they can use it to achieve the 
same results as with other more complicated 
program mi ng'like packages* 

What Makes T.I.M. So Simple 
to Use? 

We at Innovative Software, Inc. designed 
TIM. from day one with the end user in mind. Maybe 
he is a programmer who doesn't have time to learn a 
new language. Or perhaps a neophyte who fears coding 
pads and lines numbered by tens. We felt that a data 
management package should be able to be used by 
anyone from a systems analyst to a secretary. That’s why 
TLM, takes a full menu-dn'r'en approach, uses multiple 
HELP screens, and has a manual that sets a new stan¬ 
dard in documentation. 

The Manual 

Many people believe that the manual is 
just as important as the software itself a view that we 
at Innovative Software, Inc. tend to share. The 
manual for TI.M. is divided into two sections, the 
Reference section and the Primer. The Reference 
section describes all of TLM A commands 
and subcommands. This is done in 
English, not in technical terms or in i 
our own language. Even if you have ||j| 


never seen a computer before in your life, you’ll be 
able to read and understand our manual immediately. 
The second section is a primer which goes through 
several examples for you, again in plain English. 

These true-to-life examples take the beginner by the 
hand, and instructs him what to do and when. You 
will be able to see for yourself that TLM A only limita¬ 
tion is the imagination of the user. 

Features of T.I.M. 

TI.M, has all of the features one has come to 
expect from a data management package, as well as 
many new ones. Bor example, a uurd processing interface 
that allows you to merge information from a TI.M, file 
with letters or other documents created by a word pro¬ 
cessor. Now you can automatically send personalized let¬ 
ters to hundreds or thousands—quickly and easily. 

T.LM A Sefecr command enables you to pull specific infor¬ 
mation from a file. For example. “All customers who live 
in a certain ZIP code, whose last name begins with the 
letter A to L, whose balance due is less than 350.00," A 
sophisticated report generator and even a list generator are 
also included. 

How powerful is T.I.M,? With a maximum 
record size of 2400 characters and the ability to keep up 
to forty fields sorted properly at all times, TI.M. is 
powerful enough to handle just about any application. 
TI.M. can handle over 32,000 records per file, and two 
files can be linked together for reports if your application 
requires a many-to-one relationship. TI.M. also includes 
all of the same editing commands as your word pro¬ 
cessor, thus making data entry and editing a snap. You 
can also pull selected records from one file to place them 
into another. Files may be restructured to add or sub¬ 
tract fields and/or change field lengths or typesTI.M. 
even has its own utility for backing up hard disks onto 
floppies. 

Where to Find T.I.M. 

TI.M. is available from many fine computer 
dealers across the country. Or you may purchase 
from us direct by calling 913/383-1089. 

Either way you will have the finest 
data management program 
available. 


Available for CP/M * and 
IBM PC DOS * * 

CPfM version—*695. IBM PC version—*495. 


TIM is a Trademark of Innovative Software, tne. 
*CP/M and MF/M ate Trademarks of Digital Research 
•^Trademarks of IBM 



Innovative Software, Inc. 

9300 W. 110th Streer, Suite 300 
Overland Rirk, Kansas 66210 USA 
913/3834089 


Circle 186 on Inquiry card. 
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Listing 2 continued: 


[120] MATiZ2*-Zl P 6p' 1 

[130] CATzZ*Z'(2S0' ' ) . Z2 , * V, 5 WUN121 
[140] CS 

[15 0] T CONVERTING 'si+JT. 1 -' 

[16 0] +£P1 

[170] Wi2+( f (pZ) t44).44)pZ 
7 


70mCD3T 

[10] fl'JFFFflS 0F IJf4£ GOES FROM INTEGER TO CHARACTER STRING' 
[?0] Z^ALibl 4-7 47 47 4 7 47 47TJ] 

7 

75D/?r[0]7 

VZ4-S0RT VCTiMX‘ t SRT 

[10] SECOND COLUMN OF INTEGERS OF 3 BY N MATRIX FIRST . 

[ 20] AFJ7FJV FlirSf COLiWJT 
[30] MX+i { ipVCT)*3) t 3}p7CT 
[40] 5J?r^-iM[jl] 

[SO] MX+MXISRTI ] 

[60] SRT+hMXL ;0] 

[70] Z+MXlSRTi ] 

V 


Listing 3: tVORD/NDEX, a program in APL/V80 that first uses Processor 101 

to convert a CP/M-80 file to API format. WORDINDEX then alphabetizes the file „ ar¬ 
ranges the output in five 18-character columns, and prints the results. Figure 4 shows a 
block diagram of WORDINDEX. 

) WSID 
WORDINDEX 

QA 

25603 


)FN$ 

ALPHAS FORMAT INDEX INFO INITIAL PDUMP EDI SAVEFRAG SAVEKK SORTER 
SAVE SORTERINT WINDEX WORDINDEX 


VINITIALim* 

V INITIAL i I iJiM 
[10] IW+ 9 
[20] M+0 lBp* * 

[30] LPU'immFILE ' i I 
[40] it'TEXT',2 Qvl+I+1),*+M' 
[50] l f )CSAVE TEXT' t 2 Of I 
[60] i')ERASE TEXT' ,2 0t7 
[70] +(M)M 
[80] LP7: f S0RTFILE > ;J 
[90] t{'$GRT\2 
[100] SORT 1 t 2 QwJ 

[110] l' \ ERASE SORT' .2 QwJ 
[120] -*{J*ZT)/LF2 
7 


VWORDINDEXtniV 

V TEXT* WORDINDEX ; NAMEiDATA iALPiC- ¥ N tCOUNT tVNihJJ \JLiJK\VCT\BF\V 
ZtXilNtKK 

[10] a ASSIGNS INDEX NUMBERS TO WORDS . UP TO ABOUT 5000 
[20] fl ALPHABETIZES WORDINDEX - PRINTS BOTH. 

[30] KK+J +10 
[40] DO *0 

[501 Dff+1 

[60] ALP*-' ABCDEFGRIJKLMNOPQRSTUVVXYZ' 

[703 U8+1 

[00] LF RENTER FILE NAME AS '* NAME.PCI " : 1 ,LF 
[30] 

[100] 2p LF 
[110] UH+2 

[120] * PROCESSOR 101 CONVERTS PCL, ASC, ETC TO APL/DTC READABLE TEXT 
[130] 101 D£'04rd r 

[140] NAME[C/ipNAME]+' ainU 75 1 T DI to*? pr-'+u^tc» [4£Pi [C+NAMEeALP) /NA 

ME] ~ 

[ ISO] NAME+(St ( NAMEi ' . 1 )t NAME) ,3Ul*NAME l ' . 1 
[160] 

[17 0] +{O*042’4 3 /EFiT 

[180] * Lisfrrcg 3 continued on page 262 



Mainframe- 
Quality 
Software for 
Microcomputers 

ISE is an international con¬ 
sortium of the world’s leading 
consulting and software firms. 

Our specialized products and 
services are distributed throughout 
the world by these ISE affiliates: 

In U.S.: 

1SE-USA 

350 West Sagamore Parkway 
West Lafayette, IN 47906 
Tel: (317) 463-2581 
TWX: 810-342-1881 

In France: 

ISE-CEGOS 
Tour Chenonceaux 
204, Rond-Point du Pont de Sevres 
92516 Boulogne Billancourt Cedex 
Tel: 620-61-04 

In Germany: 

ISE-ADV/ORGA GERMANY 
Lothstr. 19 
D-8000 Munich 40 
Tel: 089-192 071/4 

In Norway: 

ISE-DATEMA NORWAY 
ST. Halvards gt 77 
Oslo 6 Norway 
Tel: (02) 670880 

In Sweden: 

ISE-DATEMA SWEDEN 
Box 1056 
Huvudstagatan 1 
17121 Solna 

In Switzerland and Austria: 
ISE-ADV/ORGA SWITZERLAND 
Morgartenstrasse 6 
CH-6003 Luzern 
Tel: 041-23 23 60/61 

In the UK and Ireland: 

ISE-PACTEL 
Rochester House 
33 Greycoat Street 
London SW1P2QF 
Tel: 01-828 7744 

Elsewhere: 

1SE-INTERNATIONAL 
350 West Sagamore Parkway 
West Lafayette, IN 47906 
Tel: (317) 463-4561 
TWX: 810-342-1881 
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If you can't answer “YES" to these questions, send for 
our comprehensive booklet, “How to Evaluate and 
Select a Data Base Management System.” 



Professionals know the difference. 


Address. 


ISE is an international 
consortium of the world's 
leading consulting and software firms, 
representing over 5,000 professionals 
around the worid. 


City. 


.State_Zip. 


Phone___ 

(area code) (ext) 

Z80 Is a registered trademark of Zilog; PDP-11 of Digital Equipment Corp; 

CP/M of Digital Research; UNIX of Western Electric; PCDQS of IBM. 4B262 
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$595 A&T 

Multi-Function I/O Board 


FUNCTIONAL 

SYSTEM 

SUPPORT 


MFI/Q-10Q provides your S-100 computer 
with powerful operating system support. 

Id eat for systems that require serial and 
parallel t/O, interrupt control and system 
timing services in either single or multi-user 
environments. Originally designed to 
support Digi comp's Pascal, Ada’, and 
CP/M 1 ' operating systems, OEM's and end- 
users alike have found MFl/O-lOO the most 
flexible, cost-effective I/O board 
available today. 


Features: 


■ 4 serial I/O channels 

■ Hardware or software selectable 
bit rates from 50 - 19,200 baud 

■ 24 bits of parallel I/O 

m Real-Time Clock/Calendar 
option with battery backup 

■ 5 16-bit counter/timers 

■ 16 levels of daisy-chained 
vectored interrupts 

» 8 or 16 bit address recognition 

■ Full compatibility with IEEE-696 
and most pre-standard boards 

■ And More! 


Ask about our 256K memory, Z6800Q Dual- 
Processor, Microengine Dual-Processor 
Boards and our Pascal and Ada systems. 
OEM discounts available. 

Contact: 

Digicomp Research 

Terrace Hill 
Ithaca. NY 14850 
(607) 273-5900 

' Ada Is a trademark of the Dept, of Defense. 
(Ada Joint Program Office) 

™CP/M Is a registered trademark of 
Digital Research Corp, 
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Listing 3 continued: 


[19 0] Iff^J>0 
[200] LP2 : JT+Q 
[2101 BF+' ' 

[220] ZPltI+Z+1 
[230] +iQ=pN+DATA)/END 
[ 240 ] tl 

[250] raM.mj’J.f 
[ 260] TEXT+(-*UVtl2l=TEXT} /TEXT 
[270] ■+{ J<10 ) /LP1 

[260] rACTUAL WORDINDEXING BEGINS MERE 
[290] FRAG+SAVEFRAG TEXT 
[300] ENDtWINDEX RDY TEXT 

[310] n LAST WORDFRAGMENT OR WORD ASSIGNED TO NEXT ITERATION 
[320] TEXT*FRAG 
[330] +{Q=qN)/END2 
[340] -M25*C Z>L + 1) ) /LP2 

[350] LF,'TEXT FILLED ALL SPACE ON DISK',LF 

[360] 'MAXIMUM INDEXABLE TEXT ABOUT 5000 WORDS',LF 

[370] 'PROGRAM WILL PROCEDED AS IF THIS WAS END OF TEXT* T ,LF 

[380] >EffP3 

[390] fl PRINTS ALPHABETIZED WORDINDEX 
[ 4001 ENDhSORTPRINT 

[410] END3:LF*'TEXT WORDINDEXED SUCCESSFULLY ' 

[420] +0 

[430] ERR:LF, 1 ERROR--ERROR IN NAME OR FILE NOT FOUND ' 

[440] 00*1 
V 


VSAVEFRAGl D]V 

V Z+SAVEFRAG X * I 

[10] *SAVES POTENTIALLY FRAGMENTED WORDS AT END OF 
[20] *-250 WORD ITERATION FOR NEXT ITERATION 
[30] Z*-($< 

[40] -*( Z=D )/END 
[50] Z+r-JHX 

[60] TEXT+(-inX 

[70] +0 

[60] END 1 

V 

VRDYtUlV 
VZ+RDY TXT 

[10] ^DELETES EXTRA BLANKS BET WEEN WORDS 
[20] TXT+' 1 , TXT , 1 1 

[30] Zt-TXTz' ' 

[40] Z*~ZA1+Z,0 
[50] Z+Cl±Z/TXT) 

V 

VZ+WINDKX TXTiABiKvDXDiSRT 
[10] fhMAKES SEQUENTIAL WORDINDEX 
[20] 0^13 2 
[30] £-*-10 
[40] UU +1 

[50] iTXT+INDEX TXT 

[60] * FORMATS OUTPUT INTO FIVE COLUMNS 

[70] DXD+FORMAT TXT 

[ 60 ] Dff+i 

[90] LF 

[100] vZ+DXD 

[110] UB+2 

[120] * SAVES SEQUENTIALLY INDEXED TEXT ON DISK 
[130] 1 TEXT' SAVEKK TXT 
[140] tf+10 

[150] LPz'ALPHABETIZATION * .Alt{K+K+ 1f-103 

[160] mPOPFS OUT WORDS STARTING WITH SAME LETTER A-Z 

[170] SRT+K ALPRAB TXT 

[ 1B 0 ] * SAVES POPPED OUTPUT ON DISK BY FIRST LETTER 
[ISO] 'SORT'SAVE SRT 
[ 200] +U*36)/£F 

V 


VINDEXiUlV 

VZ+INDEX TXTihWRD;WW;K 
[10] fiASSIGNS SEQUENTIAL WORDINDEX NUMBERS 
[20] a£J\40££ OUTPUT AS MATRIX 18 CHARACTERS WIDE 
[30] K+* ' 

[40] Z+0 10p t ' 

[50] TXT±1*RDY TXT 

[6 0] LP : 1 INDEXING '.K+X.' 

[70] WRD*-tWW*-TXT\' ' )iTXT 
[30] PA1K(12+Pf?0) .6 OVJJIT+Jff+I 
[90] TXT*-iWW+l} + TXT 
[100] Z+Z,[0] 1 ISptfffZ? 

[110] +((pTXT)*0) /LP 

v Listing 3 continued on page 266 






Not for sale in any 
bookstore! Not available at 
any price! The new Consumer 
Information Catalog! 

It's the free booklet 
that lists over 200 helpful 
Federal publications; more 
than half, free. On topics like 
home repairs. Money man¬ 
agement. Nutrition. Informa¬ 


tion that could help you to a 

better way of life. 

To get your free 

just write: 

CONSUMER INFORMATION 

mnww.K 

DEPT.E 

PUEBLO, COLORADO 
81009 


Genera] Services Administration 


Single Board Microcomputer with 
STD BUS Expansion Capability 


2-8 Bit Parallel 2-RS232C 'RS232C :RS422 

Ports Channels Channel Channel 


Baud Rate ''Status 
Generator Switch &. LED's 


ADDITIONAL OPTIONS 

* Expansion Card Cagei 

* Video Display 
Controller (24 x 80) 

* CP M 2,2 with 
enhanced BIOS 

II 



M 


mm mLi i nnu 



64K Bytes DRAM | 
with Parity 

*STD BUS 
Interface Logic 


STD BUS 
Expansion 


‘Video Display Byte wide Z80(A) DMA 

Controller Port Sockets Microprocessor Controller 


Brown Out 
Detection Logic 


DC Power 
Connector 

* Winchester 
Host Adaptor 


Timing and 
Control 

* Floppy Disk 
Controller 
8"and 5 1/4" 

SS DD and DS Dd 


Optional Features 


fir// 


Slorax Corporation 

Westwood. Maas&ctujaoiia 
(Bt7) 329-345* 

Applied Micro Technology Inc. 

Woodland H.hs.Ca tfi3) 966 2327 
□range Cdunly Ca. 1714 1 995-7099 

San Diego. Ca (7 t7) 223-2632 

Wrigid Marketing Company. Ud 

Ga i rhers-bu rg Mary l a nd (301 1 8*0 1920 
Electro-Tech Mb heeling Assoc. 
Chicago. Illinois (3iS) MWS3S 


J.F Hurtbul CO. 

Golden. Colorado [303) 279-7736 
Ifimpe Arizona (6021 968-S962 
San Lake City, Utah 100?) 37344*3 
Ashby Associates. Inc 
Daylon, Ohio <513} 252-5627 
Cleveland iLyndhursti. Ohio |21:6) 461-0 
Hrghtann. Michigan [3l3) 607 6729 


Digital Solutions Inc. 

Houston, Texas 1713] 764-6675 
Pallas. Texas [2T4) 960-1984 
Austin, Texas <512] *51-0755 
The Seims company 
Dea Momas. Iowa |515] 255-liiB 


T racan 

Toronto. Onl [*10) 625 7752 
Montreal PQ [51*; 594-5343 
W Vancouver. SC 1604 1 926-341 r 
Ottawa 0*11 15131 722 7&67 

Prek:o 

TQrOhlO. Onl <416] 678-0401 


dy-4 SYSTEMS INC 


dy * Syelerhs Inc. 

Ottawa Onlario rfil3) 725-3711 


Shawnee Mission. Karinas (9131 S3143200 Ottawa Onl |613l 226-349 L 
Si Louis. Mo 1314] 569 lQ6t> Mpnlreal P Q <5l4i 369-0051 
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Hewlett-Packard on 

the professional use of personal 


There’s a considerable differ 
computer and one that really fits. 


There are a lot of places where the 
basic one-size-fits-all type of per¬ 
sonal computer fits in really well. 
But if you’re like most of the tech¬ 
nical professionals we know, you’d 
rather use a tool that was clearly 
designed for the job you’re doing. 

That’s why we’ve developed 
these five very different personal 
nputers just for people like you. 
d configured each one specif - 


just like a real craftsman’s tool 
fits your hand. 

Now we’d like to show you, in 
some detail, just what we mean. 

The HP-41. 

You might remember the series 
9100 engineering computer we in¬ 
troduced in 1968 for $5000. Now, 


com 

An 


able computing system. Add a 
printer for hard-copy output. Or 
our 128k byte cassette for mass 
storage. Or add both; they’ll only 
take up as much space in your 
briefcase as three paperbacks. 

You can even use your HP-41 as 
a remote data collector, then link 
it up with any HP Series 80 per¬ 
sonal compu¬ 
ter via HP-IL. 


HP 9836 



ically to operate in m 

technical environ- for a base price of $250, you can 1 lie 111 -oj. 

ments. To interface with instru- hold all the power of that system Complete with an integrated 
ments and other computers. To in the palm of your hand. tape drive, printer and CRT, this 

give you all the computing power All by itself, this hand-held typewriter-size system fits easily 
and all the high-level graphics computer can help a petroleum in a crowded work area. Where 
capability you need. engineer evaluate gas or oil reser- you can use its impressive number- 

We also offer you a full range voirs. Or help civil engineers do crunching power any number of 

critical computations ways. For waveform analysis. Re¬ 


in the field. 

Add the new 
Hewlett-Packard 
Interface Loop 


ana 

of printers, graphic plotters, addi¬ 
tional memory systems, input de¬ 
vices, and communications links. 

Plus over 5000 software programs 
at last count. 

As a result, you can practically (HP-IL), and you 
design your own system. And have can turn your 
a personal computer that fits HP-41 into a 
your professional environment powerful, port- 


All the power of our 9100 Series Desk top Engineering Computer. 

Now you can hold it in the palm of your hand. 



gression analysis. Linear 
programming. 

Add the HP-IB interface, 
and you can control up 
to 14 instruments simul¬ 
taneously. Add our Data 
Communications Pac and 
you can tie into another 










































computers 


ence between the one-size-fits-all 


Our 7470 Plotter, One of many peripherals 

that help make our personal computers really personal. 


on-site computer, a major data net¬ 
work, or a national timesharing 
service. 

You can even use this portable 
machine to do all these same jobs 
out in the field. And more. 

The HP-87. 

The HP-87 sets a new level of per¬ 
formance for personal computers 
in its price range. You get built- 
in screen graphics, up to 544k 
bytes of RAM, and an 80-column 
integrated CRT. Plus the same 
flexible I/O structure for control 
applications as the HP-85. Be¬ 
cause of its extended memory, you 
can take advantage of a VisiCalc® 
PLUS worksheet with up to 16,000 
cells. And since the HP-87 has a 
built-in HP-IB, it’s easy to add in¬ 
struments, disc drives, printers, 
plotters, and even a graphics tab¬ 
let. To give you even more to work 
with, there’s an optional CP/M® 
module. And all applications devel¬ 
oped for the HP-8 5 in BASIC are 
upward-compatible to the HP-87. 

The HP 9826. 

Designed to handle high-speed 
data acquisition 
and tests, the 
9826 has a pow¬ 
erful MC 68000 
CPU, a built-in 
flexible disc, up 
to 2 megabytes 
of read/write 
memory, and 
power-fail pro¬ 
tection. Plus a 
built-in HP-IB in- 

VisiCalc* is a registered trademark of VisiCorp. 

CPfM * is a registered trademark of Digital 
Research, Inc. 
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terface and a var¬ 
iety of other inter¬ 
face cards, so 
you’re free to con¬ 
centrate on test¬ 
ing. Instead of sys¬ 
tem configuration. 

To give you even more flexibil¬ 
ity, you can run applications in 
HP-enhanced BASIC, HPL, or 
Pascal. We’ve also built a CRT 
display with advanced graphics 
into the system, so you can see 
and interpret your data the in¬ 
stant you get it. And since every¬ 
thing about this system is built 
for speed, we’ve developed a spe¬ 
cial rotary control knot) that lets 
you edit programs, calibrate instru¬ 
ments, and control motor speed, 
all with fast analog inputs. 

The HP 9836. 

This full-function workstation 
does it all: design, computation, 
and high-speed testing. Because it 

g 'ves you all the high-performance 
atures of the 9826. And then 
some. With the 9836, you get a 
big, easy-to-read CRT. So¬ 
phisticated graphics capa¬ 
bility. Two flex¬ 
ible disc drives. 
Room for up to 
two megabytes 
of memory. 
And an even 
longer list of 
engineering 
software and 
peripherals to 
choose from. 
And those 


A wide variety of Interfaces for technical environments, including 
HP-IB, HP-IL, RS 232, GPIO, and BCD. 


are just the five 
personal compu¬ 
ters we’ve devel¬ 
oped for technical 
professionals; we 
also make a full 
range of person¬ 
al computers for business 
professionals. 

So. Before you decide to adapt 
your routines to fit the needs of a 
one-size-fits-all computer, we think 
you should get in touch with us 
first. And see what it’s like to 
have a personal computer that 
really is personal. 

Come and try them out at our 
Productivity ’82 seminar in your 
area. Just watch your local news¬ 
paper for details on Productivity 
’82, or return this coupon. 

J Hewlett-Packard 

1820 Embarcadero Road, Palo Alto, CA 94303 


HP-IB 


HP-IL 


mpu 

L send more 


I’d like to see which of your persona I computers 
fits the way I work best. Please s 
information on these models: 

□ HP-41 □ HP'Bh □ HP'87 □ HP9826 

□ HP9836 


Name_ 
Title_ 


Company. 
Address_ 


City/State/ Zip. 

| 77136 


m 


HEWLETT 

PACKARD 


Circle 178 on Inquiry card. 
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Circle 338 on Inquiry card. 


S -100 Boards from S. C. Digital 



features: Model 256KE 

* 16 or 24 bit address • 8/16 tit wide riats • 
Tran spare nT refresh with unlimited DMA. immune in Wail 
States, hails, resets • Fas! access time lBQnsec Imm 
Smemr dr Payne high, will run with Z8D, ZBODD to fimhz, 
8080. 8085. 8036 Id Smhz withuui Wait States • 
Accepts 4116, 41B4's. 

64K DYNAMIC RAM Umsalact: 2 
features: Modal 64KUS 

• 16 or Z4 bil address • B bit data • Bank select by 
SW settable port, bits m two blocks * Two 32kb | lZBVlj) 
addressing. • Transparent refresh * same as M 256KE 

• Fast access time - 22Qn$ac will run with Z8G, Z8Q0Q to 
4mhz. 8080. 8085. 8086. 8088 ta 5mhz withoul Wail 
States. • Can be configured to various muHiuSers OS'S. • 
Expandable to 256KB using 4164 s. 

32K STATIC RAM 'UniseloGt: 3' 

features: Modal 32KUS 

* Fully Static using 2k by 6 MGS chips, » 10 or 24 bil 
address • 8/16 bil wide data • Bank Select by port and 
hn in 32K block. * Two 16K block addressing with window 
capability in 2k increments • EPROM can he mixed with 
RAM • Fast access - 250n$oc from address valid - will 
run with ZBQ. Z80QQ to 4mhz. 8D80. 8085. BOBS. BOSS or 
68000 to Bmhz without Welt States * Provision for 
Battery Backup. 



ZED CPU Board 

features Modal CPU I ZBQ 

• 2 or 4m to dock • Jump an Reset • 8 levels of 
prioritized vectored interrupts 


I/O, Memory Interface 'Interface: 1* 

features: Model 3SPC 

• 3 serials using DART. RS-232D or 20ma cunenl loop 

• 1 Parallel I/O with hand shakes • 4k Ram, 4k EPROM 
|not supplied] # Bmll in Kansas City Audio Cassette 
interlace * Baud rale generator from 19 ?kbaud to 110 
baud 


2K Z80 Monitor Program 
available for M:3SPC 

features many routines including breaker points, cassette 
record and play back etc Comes in 2 EPROMs and IK 
RAM 


All boards conform to IEEE636 St GO specifications, fully 
socketed, screened legends, masks. Gold contacts, Guaranteed 
One Full year 


Modal 

Phtrc 

wrtfi 


ZMK E 

S790 

259KB 

Ml 

25KM20 

SS35 

178KB 

Ailt 

B4HJ5-M 

5395 

B4KB (4194 i| 

w 

64KU& 

$395 

14116-tl 

AbJ 

B4KUS 10 

5205 

IfiKB 

Abl 

32KUS 

S3 

32KB mb CMOS 

Abl 

3ZKU5-16 

$259 

PfiKfl witli CMOS 

ABT 

32KUS-N 

5149 

no mumoi'i 


CPU! m 

&219 

willi imtwrapl 

WiT 

CPUI-Z&O-K 

Si 49 

Wl irUtmipl 

a 

3SPC 

5229 

^iSi tflSsnu 

AiT 

3SPC-KC 

5159 

WlfJl iBSSTtl! 

Bt 

2« Monitor 

5 5S 

wifii IK Bam 



Delivery is wilhrn 3 working days MC. Visa nr COD orders 
accepted Illinois residents add 5H% sates tax 

O E M. & DEALER PRICING AVAILABLE 


S. C. DIGITAL 

P.O. Box 906 

1240 N. Highland Ave. r Suita #4 
Aurora, Illinois 60607 
Phnrw: (312) 897 7749 


Listing 3 continued; 


VFORMATlU JV 

VZ+FQRMAT TXT'.FIFiPADiI 

[10] aFORMATS OUTPUT INTO FIVE COLUMNS la CHARACTERS WIDE 
C 203 iLF 

[30] FIF+t(pTXT)l 0]*5 
[40] Z+(FlF t Q}p t 1 

E50J TXT+l t$*FIF) ,l8)p( ,TXT) ,1250' 1 

[60] PAD*-(FlF t 7) p 1 1 
[703 J+0 

[80] LPiZ+Z*PAD t TXTt (1*FIF) + jFIF-, ] 

[90] J+J+l 
[ 100 ] 

7 

VSAVEKXZU1V 
VZ+X SAVEKK X 

[10] nSAVES WORDINDEXED TEXT 
[20] )CQPY ' ,X.2 QwKX 

[30] tiX.2 OwKK) ' t iX t 2 Q<rKK} t ' ,[0]7» 

[40] ±')CSAVE 1 f J,2 QwKK 
[50] i’ ) ERASE ',T,2 Of** 

[60] KK+KK +1 
7 

VXZPtfXBtQlV 
VZ+K ALPHAS XiSRT 

[10] aPOPPS ALL MATRIX ROWS WITH SAME INITIAL LETTER A-Z 
[ 20 ] SRT+Xl : 0 ] eALlK-ltn 
[30] Z+SRT/101X 
7 


veavezuiv 

VZ+X SAVE I 

[10] a SAVES POPPED OUT PARTS OF MATRIX ON DISK 

[20] ) COPY r J ( 2 0 WK 

[30] ±(X t 2 Q*K} , ■«-* .{ X t 2 OvJEK* .tO]*' 

[403 l 1 )CSAVE * ,X,2 OF K 
[50] i * )ERASE ' t X t 2 OF K 

V 

VSQRTPRINTlUlV 

V Z+SORTPR1NT;K 

[10] aCETS POPPED VERIABLE, DOES INTERNAL SORT, PRINTS RESULT 

[ 20 ] QH+1 

[30] j FF 

[40] UH+2 

[50] J>10 

[ 603 LP t ±' ) COPY SORT* m 2 QwK*-K+l 
[70] Z+SORTER±'SORT' ,2 Of* 

[ 80 ] UR*-1 
[90] iFORMAT Z 
[100] UE+2 

[110] a ERASES VARIABLE TO MAKE ROOM FOR NEXT 
[120] iM ERASE SORT* .2 OFtf 
[130] *Us36 ) /LP 
7 

7S£?flfM[0]V 
7 Z+SORTER MTXiSRT;IiK 

[10] a SORTS ALPHABETICALLY FROM 12TR LETTER OF WORD FOREWARD 
[20] K+* ' 

[30] J+13 

[40] LPt'SORTING 1 J+Jt, 1 . 1 

[50] SRT+AL\MTXl 
[60] SRT+ISRT 
[70] Z+MTX+MTXZSRTi 3 
[00] +{I*1)/5P 
7 


Text continued from page 254: 

have each line print out its result. 

This can be easily inspected and— 

with a bit of luck and experience— 

understood. 

The interactive nature of APL 
allows for experimentation—even 
within a halted program. Several 
APL functions are rarely used in my 
work. If I do run across one of them, I 
try it out in an experiment. 


Finally, BASIC and Pascal tend to 
be just as opaque to me as APL must 
seem to the uninitiated. For whatever 
reason, the English-like mnemonics in 
these two popular languages do not 
take me very far. 

Given my familiarity and enthu¬ 
siasm for APL, I kept looking for a 
version of' APL to appear among 
microcomputers. At last I found one. 
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SPECIAL SALE!! 


MOST ECONOMICAL SOURCE TO BUY FLOPPY DRIVES - FROM ONE OF THE 
LARGEST DEALERS IN THE WORLD! NOW YOU CAN BUY TANDON, QUME, TEAC, 
SHUGART, MPI, SIEMENS, REMEX, YANKEE, APPLE, EPSON, DEC, CDC, CIPHER, 
NEC, TALLY, ALTOS, ATARI, DATAPRODUCTS, IBM AND MORE . . . 

... AT LOW COST!! IMMEDIATE SHIPPING!! 


Add- on Drive for Apple II, 100% compatible 

(runs 3.2 & 3.3 DOS). Includes cable/cabinet ... $339.00 

5MB Tandon Winchester (TM602) & Controller/Cables/Software to run 

DOS 3.3 for Apple II Computer . $1795.00 

Same system with 10MB Tandon Winchester . 1995.00 


IBM MEMORIES - 100% IBM Compatible Memories 
64 K S269.00 128K $499,00 192K $599.00 256K 699.00 512K 1299.00 

QUME DISK DRIVES 


DT-5 5 1 /*" double sided, dual density drive, ANSI com¬ 
patible. 500KB unformatted capacity, 46 TPI, 35 or 40 

Cylinders, 70 or 80 tracks .. ...... $279.00 

DT-8 8 M double sided, dual density. IBM compatible, 
1,2MB/disk capacity (IBM format), 48 TPI. 

77 cylinders, 154 tracks . 479.00 

SHUGART 

SA400 5'/*" single/dual density, 250KB capacity, 48 

TPI. 40 tracks, 1 head, 10 sectors/track . 215,00 

SA450 5%*' ssngle/dual density, 500KB capacity. 48 

TPI, 40 tracks, 2 heads . 269,00 

SA800/801 8” single/dual density, 800KB capacity. 48 

TPI, 77 tracks, 1 R/W head, 32/16/8 sectors/track . 379.00 

SA850/851 8” double sided, dual density floppy drive, 1.6 
MB capacity. 48 TPI. 154 I racks, 32 sectors/track .... 535.00 

TEAC 

FD50A Single sided, 514* floppy disk .... 199.00 

FD50B Double sided, 5W double density, floppy disk . 299.00 
FD50E 60 tracks. 96 TPI, 57*' floppy drive .. 299.00 


FD50F 160 tracks, 98 TPI, 5V*' double sided, floppy drive 399.00 


Immediate Delivery 

TANDON DISK DRIVES 

TM100-1* 514" single sided, 250KB unformatted capacity, 


48 TPI, 40 tracks .... 215.00 

TJWM00-2* 6V*" double sided. North star/C romencoTTRS- 
80 compatible. 500KB unformatted capacity. 48 TPI. 

00 tracks ..... .... 279.00 

TM10G-3* 5 Vi" single sided, 500KB unformatted 

capacity, 96/100 TPI, 60 tracks ... 279 00 


TM1QQ-4* 5Vi" double sided. Zenith/Heath/etc. 
compatible, 100KB unformatted capacity, 

96/100 TPI. 160 tracks . .... 399.00 

TM848-1 ThinNne 8” drive, single sided, 8MB un¬ 
formatted capacity, 48 TPI. 77 tracks .. . 499.00 

TM848-2 Thinline 8" drive, double sided, 1.6MB un¬ 
formatted capacity. 48 TPI. 154 tracks . 549.00 

TM602 5MB Winchester drive, 6.4MB unformatted 
capacity, 254 TPI, 153 cylinders, 612 tracks, 2 platters, 

4 recording heads, 3600 RPM ..., .1025.00 

TM6Q3 10MB Winchester drive, 9.5MB unformatted 
capacity, 254 TPI, 153 cylinders. 918 tracks, 

3 platters, 6 heads . ....*.,1170.00 

‘Disk Drives for IBM PC 


SPECIAL on S-100 Bus computer — YANKEE 800 S-100 Bus, Z-80 microprocessor, 


4MHz crystal, complete turnkey computer .$2999.00 

PDS-2300 16 bit computer, faster than any 16 bit machine, LSI 11/23 with CPU board 
256KB memory, CRT terminal, DLV11-J board, power supply, two (2) 

8" floppy drives with cabinet, complete turnkey system . 8900.00 

PDS-300 LSI 11/23 memory, 256KB dual wide board . 850.00 

PDS-400 PDP 11 memory, 256KB dual wide board . 850.00 


ALL FLOPPY DRIVES & DEC MEMORIES REPAIRED AT LOW COST . . 

.. . AND QUICK TURNAROUND 


FRANCHISE INQUIRIES WELCOME 


Prices subject to change without notice. 


PDSfi 

PERSONAL COMPUTERS 

2630-H Walnut Ave. 
Tustin, CA 92680 


TOLL-FREE TELEPHONE NUMBERS 
Outside California: 

( 800 ) 854-8428 

Inside California: 

( 714 ) 730-7207 
( 408 ) 257-8413 


Circle 314 on inquiry card. 


BYTE July 19&2 267 


































HANiSE' 

plants 



FLEXIBLE WOODY CACTI LICHENS 

PLANTS PLANTS 


Figure Is A folk taxonomy of Navajo plants. The "T in each line stands for taxonomy , 
or class inclusion. 


from Vanguard Systems in San 
Antonio, Texas. A short time later, 
our first Vector MZ, renamed 
APL/DTC, was delivered. It was the 
first microcomputer in the field in 
Navajo country. {I found out later 
that the Haute Volta Niger Resettle¬ 
ment Project of Purdue University 
nosed out our project as the world's 
first field microcomputer in 
ethnography. They used a TRS-SO,) 
Our first Vector MZ arrived in 
Kayenta, Arizona, in March 1979, 
where Martha A. Austin, my Navajo 


coprincipal investigator, was direct¬ 
ing the Navajo Ethno-Medical En¬ 
cyclopedia Project. Using Electric 
Pencil II, she set out to recreate the 
files we had to abandon when our 
word-processing supplier folded. She 
also commenced new work. 

Ethnography, Ethnoscience, 
and Translation 

Our task was to study Navajo 
native medical knowledge through 
the Navajo language, that is, texts 
that Navajo native medical specialists 


YTE WRITER 


DAISY WHEEL PRINTER 

LETTER QUALITY PRINTER AND TYPEWRITER 
IN ONE PACKAGE 

The RYTEWR 1 TER is a new Olivetti Praxis 30 electronic typewriter 
with a microprocessor controlled driver added internally. 



$795 

plus shipping 

Dealer 

Inquiries 

invited 


FEATURES 

* Underlining * 10 ( 1Z H or 15 characters per inch switch selectable • 2nd keyboard 
with foreign grammar symbols switch selectable * Changeable type daisy wheel 

* Centronics compatible parallel input operates with TRS-8Q. Apple, Osborne, IBM 
and others * Cartridge ribbon • Typewriter operation with naming to disconnect 
■ Service from any Olivetti dealer * Self test program built in. 


c BYTE WRITER 


125 NORTH VIEW RD„ ITHACA, NY. 14850 
(607) 272-1 132 


Praxis 30 Is trademark of Olivetti Corp. 
TRS 80 is a trademark of Tandy Corp 
HYTHWRITER Is a frcKtemark of Williams i .ahum lories 


create when they talk about their 
specialty. These professionals include 
medicine men (though chanter is a 
more appropriate term), various 
kinds of diagnosticians (handtrem- 
blers, stargazers, listeners), and herb¬ 
al specialists. 

The bottom line of our so-called 
ethnoscience (folk knowledge) ap¬ 
proach to ethnography is careful 
ethnographic translation. In literary 
translation, "translator's notes" are 
rare. Only when translators find 
something untranslatable, such as a 
play on words, will they resort to a 
footnote. The major characteristic of 
ethnographic translation is the abun¬ 
dance of translator's notes. Each note 
not only explains the dictionary 
meaning of a word, but places it into 
a cultural context as well. This pro¬ 
cedure involves definitions obtained 
from Navajo consultants. We call 
such definitions "folk definitions" 
because people make them up on the 
spur of the moment. Our approach 
also involves structural informa¬ 
tion—how words are related to other 
words. This aspect of meaning is 
roughly equivalent to connotations. 

A favorite structure used by 
ethnographers is the folk taxonomy, 
A taxonomy is a classification of ob¬ 
jects, in which the names of the ob¬ 
jects are related to each other through 
the relation of class inclusion (e,g., 
"Azee' dich'ii azee' ate," or "Bitter 
medicine (pepper) is (a kind of) 
medicine "), Systems of such tax¬ 
onomic sentences, or folk tax¬ 
onomies, can be represented as tree 
structures. These and similar seman¬ 
tic structures are the major organizing 
principles of cultural knowledge and 
subdivide such knowledge into 
"cultural domains," Navajo folk 
medicine is one of several important 
cultural domains of Navajo culture. 

An example of a Navajo folk tax¬ 
onomy is given in figure 1. It is one of 
several possible classifications of 
plants by Navajo Indians, 

Our ethnographic task is complex. 
Our interviews cover questions about 
structural information, for example, 
"What kind of medicines are there?" 
(asked in Navajo); folk definitions, 
for example, 'Tell me everything you 
know about "bitter medicine" (pep- 
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Terms: COD, MC, Visa, Cashier's Check 
Shipping charges added to all orders. 



/MEDIk DISTRIBUTING 




$499 







ADDS 

VIEWPOINT 

TERMINAL 


8” FLOPPY DISK DRIVES 


QumeTrak 8 SPECIAL 


Tandon TM 848-1 
TM 848-2 
Shugart 801R 
851R 

Mitsubishi M2894-63 



Remex 2000 
4000 


Dual-sided, the industry 
standard 

Single-sided, Thinline 
Dual-sided, Thinline 
Single-sided 
Dual-sided 

Dual-sided, extremely 
reliable (11,000 MTBF) 
Single-sided 
Dual-sided 


5 475,00 qty 1 

425.00 qty 1 
545.00 qty 1 
395.00 qty 1 
525.00 qty 1 

525.00 qty 1 
475.00 qty 1 
575.00 qty 1 


5’A” FLOPPY DISK DRIVES 


For the IBM Personal! 

Tandon TM 100-1 
For IBM/Northstar/Cromemco 
Tandon TM 100-2 
For Zenith/Heath SPECIAL! 
Tandon TM 100-4 
QumeTtak 5 
Remex PICO Drives 
RFD 480 
RFD 960 


Single-sided, 48TPI 

Dual-sided, 48TPI 

Dual-sided, 96TP1 
Dual-sided, 48TP1 

Dual-sided, slimline, 48TPI 
Dual-sided, slimline, 96TPI 


245.00 qty 1 

325.00 qty 1 

395.00 qty 1 
395.00 qty 1 
310.00 qty 1 
375.00 qty 1 
475.00 qty 1 


ENCLOSURES WITH POWER SUPPLIES 

8”: Single Enclosure 195.00 

5’A”: Single Enclosure 75.00 

5'A”: Dual Enclosure 115.00 


CABLES, Assembled and Tested 


5 ’A”: One drive 16.95 

Two drives 21.95 

8”: One drive 19.95 

Two drives 24.95 


Custom-made Cables available. 


Seagate ST 506 
Seagate ST 412 
Tandon TM 602 
Tandon TM 603 


5'/ 4 ” WINCHESTER DRIVES 

6.38 Mb 
12.76 Mb 
6.4 Mb 
9.6 Mb 



1195.00 qty 1 
1295.00 qty 1 
1095.00 qty 1 
1195.00 qty 1 


1 RYT Based computers. $ 2695 

IWIvllr I m Completely assembled and tested. Suggested ret. 

QUANTITY DISCOUNTS AVAILABLE - DEALER INQUIRIES INVITED! 

m !•— v-r; ■ f ****=-'-- »i? r; V~‘ ' v J* iHn 


4444 SCOTTS VALLEY DR., SCOTTS VALLEY, CA 95066 (408) 438-5454 
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BYTE BOOKS CARRY 
WAITE 


Mteropr ot*s&or Prtm*r ; 


flpplc Backpack 

Pfbgromr^ig in BRSK 

fly ^ctf H(j(lfiite srtf MtcM UjS*B 


UUord Processing 
Primer 

Uk«» and *M ftaa 


Apple Backpack: Humanized Programming in BASIC 

by Scof Kamins and Mitchell Waite 

This clearly written tutorial guide offers programmers of Apple computers 
concrete methods for developing user-friendly software. Specific topics in¬ 
clude clear screen formatting, crashproofing programs, developing built-in 
verifications, and writing helpful, easy-to-use documentation. Model user- 
friendly programs include an educational game and an office message 
recorder, both written in Applesoft BASIC. 

fSBN 0-07-033356^4. 

200 pages, softcover $14,95 


Word Processing Primer by Mitchell Waite and Julie Area 

Covering ail aspects of the increasingly popular microcomputer-based 
text-editing software, this book describes the equipment and programs that 
make word processors work, techniques for editing and formatting, and an¬ 
cillary programs. The authors also tell what to took for in word-processing 
software and offer reviews of many popular programs. 

ISBN 0-07-667761-1, 

200 pages, soft cover $14,95 


8086/8088 16-bit Microprocessor Primer 

by Christopher L Morgan and Mitchell Waite 

This is the first book to detail the vastly powerful 16-bit microprocessors 
that have made possible the emerging second generation of microcom¬ 
puters, In a down-to-earth style, the authors describe the design, 
capabilities, and potential of the new Intel 8086/8088 16-bit microprocessor. 
In addition, the book covers two major 16-bit coprocessors, the 8087 
Numeric Data Processor and tht 8089 I/O Processor. Various trial applica¬ 
tion programs are also presented, and the authors survey the current scene 
in 16-bit technology, reviewing software and products such as the new IBM 
Personal Computer (which is based on the 8088). This thorough volume is 
the best Introduction to the microprocessors of the 80*s. 

ISBN 0 07 04310^4, 

225 pages, soft cover $16.95 


ORDER BY MAIL OR PHONE. CALL TOLL FREE: 800-258-5420 

_Apple Backpack: Humanized Programming in BASIC $14.95 

—._ Word Processing Primer $14.95 

_8086/6088 16-bit Microprocessor Primer $16.95 

Add $1,00 per book fo cover postage and handling. Prepayment required. 
Q Check enclosed In the amount of $._ 
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per); and texts, which may involve 
descriptions of the preparation of 
medicines, descriptions of proce¬ 
dures, for example in childbirth, or 
folk-theoretical descriptions that ex¬ 
plain why some procedure, cere¬ 
mony, or remedy works, how 
medical decisions are made, and so 
forth. Our texts also contain philo¬ 
sophical essays, usually passages 
from the rich body of Navajo 
mythology, and comments on the 
myths about health, disease, life, and 
death. 


With the Osborne 1, 
perhaps the 
two-computer 
ethnographer has 
become possible. 


Regardless of the particular form, 
we call all these different kinds of 
data "texts." This is where keywords 
become important. We search texts 
for particular keywords and bring the 
occurrences of these words together 
in one "file," Each such file may be 
viewed as an encyclopedia entry that 
exemplifies the use of the word in the 
Navajo language and in its Navajo 
cultural context. 

Current Work 

In our plan, the WORD INDEX 
program written in APL/V80 is ap¬ 
plied to all texts. It provides each 
word with a running number, prints 
each text in columnar form, alpha¬ 
betizes the entire text, and prints the 
alphabetization in columnar form. 
This index serves as a check on the 
occurrence of every word. Its com¬ 
pleteness makes certain that no word 
is missed. 

The next step is locating the occur¬ 
rences through the string-search capa¬ 
bility of Electric Pencil. We could not 
use the string search alone because 
before the WORDINDEX printouts, 
we often did not know in advance 
which words were worth exploring 
further. 

A multiwindow editing program 
like Electric Blackboard from Santa 
Cruz Software Service is our latest ac- 


270 July 1902 © BYTE Publications Inc 


Circle 427 on inquiry card- 


























Proven look for programmers. 
From Microsoft. 


Old friends. Eight years ago. Microsoft put BASIC 
on the first microcomputer. Today, there are more 
than 1,000,000 copies of Microsoft' 
languages in use. BASIC interpreter. 

BASIC compiler. FORTRAN, and 
COBOL. A proven set of program¬ 
ming tools. All, fully supported 
by Microsoft. 

The best get better. Good 
tools work better if you keep 
them sharp. That's why we 
constantly improve the toots we 
offer. Enhancing them. Increasing 
their utility. Taking full advantage 
of the strengths of each language 
Supporting you, the user, with 
a full range of finely honed 
programming tools. 

Technical support. When you buy 
our tools, you get our number. If you 
have technical problems, call the Microsoft 
support staff for assistance. If we don't have the 
answers now, we'll find them and call you back. 

Compatible documentation. All Microsoft 
languages share a common approach to documen¬ 
tation. Starting with plain English. That means 
that even when you're learning a new language, 
you won’t have to learn a new vocabulary. 

Linkable code. All Microsoft compilers share 
common utilities. A linker accompanies each 



compiler. That means you can write programs in 
two or more languages, taking advantage of 

the specific strengths of each, then, link and 
run them as a single program. 

Leadership in micros. Nobody 
gave us leadership. We earned it 
through innovation, enhanced 
programming tools and complete 
user support. Today, Microsoft is the 
only software supplier to offer you 
a complete programming environ¬ 
ment. Including specialized languages 
that support you in a wide variety of 
programming situations. Tomorrow, you can 
look to Microsoft to make that environment 
even more productive. 

Better tools. Ask your Microsoft dealer 
about Microsoft's family of proven tools 
for programmers: BASIC interpreter, BASIC 
compiler, FORTRAN and COBOL. Each is 
a specialized tool for a special programming problem. 
Better tools. And better tools make better programs. 

BETTER TOOLS FOR MICROCOMPUTERS 

/HKTADSOfT 

F 10700 NorttiupWtey ^ V 

Bellevue. WA 98004 


Microsoft is a trademark of Microsoft Corporation. 
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McGraw-Hill Bookstore 


The man generally acknowledged to be the 
computer industry's most widely read author, 
best attended lecturer and foremost authority on 
the social and commercial impact of computers 

— Computer World 

Undisputedly the best-selling author in the field 
of computing — Computing 

The Gospel in the field — Computer Decisions 


1. Computer Networks and Distributed Processing Choices 
to make in designing far-reaching systems. 562 pp. $34.00 

2. Design and Strategy for Distributed Data Processing 
Distributed processing for management. 624 pp, $37.50 

3. The Telematic Society Mandatory reading in Britain, from the 
world's foremost systems writer. 350 pp. $12.95 

4. An End-User’s Guide to Data-Base What users need to 
know to profit from data-base systems. 144 pp. $2195 

5. Application Development Without Programmers Funda¬ 
mental changes in applications development] 350 pp. $32.50 

6* Design of Real-Time Computer Systems 629 pp. $24.95 

7. Computer Data-Base Organization, 2nd ed. 713 pp. $33.00 

8. Systems Analysis for Data Transmission 910 pp. $39.95 

9. Communications Satellite Systems 398 pp. $39.50 

10. Principles of Data-Base Management 352 pp. $23.95 

11. Teleprocessing Network Organization 290 pp. $17.95 

12. The Computerized Society 560 pp. $18.95 

13. Future Developments in Telecommunications, 2nd ed. 
668 pp. $37.00 

14. Telecommunications and the Computer 670 pp $37.50 

15. Design of Man-Computer Dialogues 559 pp. $32.00 

16. Programming Real-Time Computer Systems 386 pp. 

$19.95 

17. Security, Accuracy and Privacy in Computer 
Systems 626 pp. $34.00 

18. Introduction to Teleprocessing 266 pp. $22.95 

| McGraw-Hill Bookstore 

11221 Ave, of the Americas, N.Y, N.Y 10020 

[ Please send me__copies of book no_ 

-copies of book no.__ 

-copies of book no_ 

I copies of book no_ 


lal 

BY7 


J Check or credit card; 
f AmerExp. □ MasterCard □ Visa □ 

I Acct. No-Expires. 


Name_ 

Address. 


-State ^ 


-Zip. 


| City.-_ _,_ 

j Add local sales tax plus $2.50 postage and handling foi 
/ ttiejiratJoook^^OO for_eachadditional_bqok^ _ 


James 

Martin 


Books 


published by Prentice-Hall 


quisition to facilitate analysis. We are 
still experimenting with this new tool. 
It allows simultaneous viewing of text 
and the analysis file, which may con¬ 
tain the dictionary or encyclopedic 
entry for a particular word or phrase, 
a taxonomic tree relevant to the text, 
or some other structures and texts, 
for example, case material (descrip¬ 
tions of episodes) that may also be 
relevant to the analysis of the text* 
The multiple windows enhance our 
ability to update several files almost 
simultaneously. Although the Electric 
Blackboard is very new, it seems to 
be to text analysis what Visicalc is to 
the analysis of numerical tables. 
Without exaggeration, Electric Black¬ 
board is a product that ethnographers 
have been waiting for. 

With the help of Electric Black¬ 
board, we should be able to move 
sentences and other materials from a 
text file to a particular dictionary or 
encyclopedic file and edit both files 
almost simultaneously, 

ALFORDER 

The first word-indexing program I 
used on our APL/DTC (modified 
Vector MZ) was ALFORDER, Its first 
version for APL/PLUS was written 
by Bernard Werner of Waterford, 
Pennsylvania, Jeff Multach, a North¬ 
western University APL guru, helped 
adapt it to APL/V80. Our APL/V80 
is a simplified version of mainframe 
APLs. Functions defined for arrays 
are often defined only for vectors. 
Because of the smallness of the work 
space (35K bytes), we opted for 
space-saving loops over elegant but 
space-consuming functions. The 
ALFORDER program is given in 
listing 1, 

Before discussing the ALFORDER 
program in detail, see figure 2, a block 
diagram that shows how the various 
APL functions are interrelated. 

First is the overall program 
ALFORDER. The input to ALF¬ 
ORDER is a text (character string 
with blanks delimiting words); the 
output is a Key Word In Context con¬ 
cordance placing each word into a 
context of 120 characters. 

Within ALFORDER are the other 
program modules, or APL functions, 
that make up the rest of the program. 
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The $1100 scope. Only 
Tektronix could make so much 
performance so affordable! 


The 60 MHz Tek 2213 and 
2215 introduce a scope 
design so radically 
different, it delivers full- 
range performance at 
prices well below what 
was ever possible before. 

Not surprisingly, it is 
from Tektronix, the world's 
largest and most respected 
scope manufacturer and a 
legend for instrument relia¬ 
bility and value 

Design for the 2213 
($1100) and dual time base 
2215 (just $1400) includes 
some 65% fewer mechan¬ 
ical parts. Fewer circuit 
boards Fewer electrical 
connectors and cabling. 
Result: a lower purchase 
price for you plus far 
greater reliability. 

Performance is pure 
Tektronix: there's the 


bandwidth for digital and 
high-speed analog circuits. 
The sensitivity for low signal 
measurements. The sweep 
speeds tor fast logic families 
A complete trigger system 
for digital, analog or video 
waveforms. And. with the 
2215, you get fully cali¬ 
brated delayed sweep for 
fast accurate timing meas¬ 
urements New high- 
performance 10X Tektronix 
probes are included! 

2213/2215 

PERFORMANCE DATA 
Bandwidth: Two channels, 
dc—60 MHz from 10 V/dlv 
to 20 mV/div. (50 MHz from 
2 mV/div to 10 mV/div). 
Sweep speeds: Sweeps 
from 0.5 s to 50 ns (to 5 
ns/di v with XI0 mag). 
Sensitivity: Scale factors 
from 100 V/div (10X probe) 


to 2 mV/div (IX probe). Ac¬ 
curate to ± 3%.Acordc 
coupling. 

Delayed sweep meas¬ 
urements: 2213 standard 
sweep, intensified after 
delay, and delayed. 2215: 

A only B only, or A and B 
alternately with A intensified 
by B. 

Complete trigger system: 

Modes include TV field, 
normal, vertical mode, and 
automatic; internal, exter¬ 
nal, and line sources; vari¬ 
able hoidoff; separate B 
sweep trigger on 2215. 
Probes: High perform¬ 
ance, positive attachment, 
10-14 pFand 60 MHz at the 
probe tip. 

The price: Just $1100 
for the 2213 and $1400 for 
the dual time base 2215T 
Order direct from the 


Tektronix National Market¬ 
ing Center, your hotline 
for the 2200 Series and all 
Tektronix accessories. 

Phones are staffed by sales 
engineers who can answer 
your technical questions. 

Your direct order includes 
a 15-day return policy and 
full Tektronix warranty. Call 
today. You can t buy a more 
advanced scope for less. 

ORDER TOLL FREE 

800-547-1845 

Ask for Department D0327 

(In Oregon, Alaska and 
Hawaii; 1-503-627-5402 
coilect.) Lines are open 
from 8 am EST to 5 pm PSI 


Trices FO B Beaverton, OR 


Tektronix 

QQMMt TfcU TU EXCELLENCE 


Copyright © 1982. Tektronix, Inc All rights reserved 120 
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Mil stocks ’em all 
for faster delivery. 

Ajk about our “ OED " discou nti. 

VISA and MartarCard orders accepted. 


MTI 

VIDEO TERMINALS 

Price 

VT100 DECscope..... S 

1508 

VT1SX Com put] no option.. 

2395 

VT101 DECscope.. 

1215 

VT131 DECscope..... 

17B5 

VT132 DECscope ... 

1995 

ADM 3A (dumb terminal) ... 

595 

ADM 5 (dumb with visual attribute*) - 

645 

ADM 31 (two page buffer).. 

1095 

ADM 21. 24, 32. 36, 42... 

■ 

Hare king Esprit... 

645 

Hazeitine Executive go Model 20. 

1495 

Hazeitine Executive SO Model 30 .. 

1715 

1410 (Hazeltme dumb terminal).. 

575 

1421 (Consul 580 A. ADM 3A comp.). 

595 


825 

1520 (buffered, printer port) 

1105 

RETRO-GRAPHICS TERMINALS 

VT1O0 with graphics pkg,. 

3250 

VT1 25 [DEC graphics)... 

3280 

ADM 3A with graphic* pkg.---. 

1795 

ADM 5 with graphics pkg.. 

1845 

300 BAUD TELEPRINTERS 


LA 34-AA DECwriter IV.... 

1095 

LA 36 DECwriter II... 

1095 

Diablo 63D HQ.. 

2295 

Diablo 630 KSH ..... 

2695 

Diablo 1650 K$R .. 

2635 

Tf 743 [portable) ...... 

1190 

Tl 745 (pon/buiti-in coupler). 

1435 

Tl 765 (pofVbubble/b.i, coupler) 

2595 

600 BAUD TELEPRINTERS 


Epson MX-80. 

645 

Tl 825 KSH Impact..... 

1570 

TE 825 KSR pkg. 

1795 

1200 BAUD TELEPRINTERS 

Epson MX- tO0 ____ 

995 

LA 120 HA (receive only) ........_ 

2095 

LA 120 AA DECwriter lit .. 

2295 

Tl 783 (portable)..... 

1645 

Tl 70S (port/built-in coupJar) ............ 

2270 

Tl 787 (pon/imernal modem) .... 

2505 

Tl 810 RO impact.. 

1545 

Tl BIO RO pkg. .... 

1795 

Tl 820 RO impact 

1850 

Tf 820 RO pkg.. 

2025 

Tf 820 KSR impact ....... 

2025 

TJ 820 KSR pkg. 

2195 

Lear Siegler 310 ballistic .. 

1945 

2400 BAUD 


Dataproducts M200 (2400 bsuffl . 

2910 

DATAPRODUCTS LINE PRINTERS 

6300 (300 LPM band) .. J. 

5455 

8600 (600 LPM band) .. 

6930 

81000 (1000 LPM band) . 

11330 

BP1500 <1500 LPM band).. 

19700 

ACOUSTIC COUPLERS 


A/JA242-A [300 baud prig.) . 

242 

A/J 24 7 <300 baud orig.l . 

315 

Vadic VA 3413 (300/1 200 prig.) . 

B45 

Vadic VA 3434 (1200 baud orig. i. 

845 

MODEMS 


GDC 103A3 [3O0 baud Bell). 

395 

GDC 202S/T (1200 baud Befl).. 

565 

VA 3212 (Bell 212A comp.).. 

825 

VA (03 (300 baud modemphone) ..... 

235 

VA 3451 fohg/ans triple modem).. 

885 

VA 3455 (12O0 baud orig/arn.). 

770 

VA 2450 (Bell 201 comp.).... 

725 

CASSETTE STORAGE SYSTEMS 

Tech tran 816 Btpre/fprward) . 

735 

Techtran 817 I store/for/speed up) . ... 

916 

Tech tran 018 (editing) ..... 

1225 

Techtran 822 (dual). 

1540 

FLOPPY DISK SYSTEMS 


Techtran 950 (store/forward). 

1305 

Techtran 951 (editing)... .... 

1995 

* Please call for quote. 

tfuTTl 


Applications Specialists & Distributors 

Computer Terminals, Peripherals & Systems 

New York: 


516/621-6200,212/767-0677,518/449-5959 

Outside N.Y.S.: 800/645-6530 

New Jersey:201/227-5552 


^ Ohio: 216/464-6688 

_ ) 


ALFORDER 



Figure 2: A block diagram of the 
ALFORDER program shown in listing 1. 


The first of these functions is RDY, It 
eliminates unnecessary blanks, mark¬ 
ing the beginning of each word, in¬ 
cluding the first, with one blank char¬ 
acter. 

The LOCATE program finds word 
beginnings. Its input is the reduced 
text; its output consists of the index 
numbers of word ends. 

The next APL function is VEC- 
MAT. Its input is the indexes of word 
ends; its output is a matrix. This is a 
more elegant and faster version of the 
ERECT program in Dave Macklin's 
The APL Handbook of Techniques , 
published by IBM (1977, page 7). It 
converts a character string or vector 
into a matrix. The columns of this 
matrix correspond to the number of 
letters of the longest word in the text. 
It has as many rows as there are 
words in the text, 

MATSRT sorts the matrix that is 
the output of VECMAT. The output 
of MATSRT is a vector of index num¬ 
bers of the word beginnings in alpha¬ 
betical order. 

Finally, the PRINT function applies 
the locations of word beginnings to 
the original text. The resulting output 
is a line 120 characters wide with five 
blanks preceding each keyword on 
the center of the page. The function 
computes each line in alphabetical 
order and prints it when complete. It 
then goes on to the next line. There¬ 
fore, the concorded text exists only as 
a printout. No record of it is saved. 

In an APL/DTC work space of 
about 35K bytes, this program oc- 


5ORTIN0EX 


ilO) INDEX 


i 50) PREP 


1301 ROY 


I 

(170) INAL 


T~ 

130) BACK! 
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T~ 
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r~ 

(80) 0ACK1 


(801 OUTA 


Figure 3: A block diagram of the 
SORTINDEX program shown in listing 2. 

copies about 10K, That leaves about 
25K for the work of creating the in¬ 
dex. The limit lies somewhere be¬ 
tween 300-500 words, which is not 
too practical. A version is needed that 
would prepare part of the text, store 
it on disk, sort the next part, and so 
on, until the entire text is processed. 

In spite of the elegance of ALF¬ 
ORDER, it is not practical for the 
processing of large texts on a micro¬ 
computer. A practical text of about 
5000 words requires 20 times 5000 
words, or a total of 100,000 words to 
be printed. It takes about an hour to 
print 5000 words on my Qume Sprint 
5. Twenty times that much would 
take a minimum of 20 hours. It is ob¬ 
viously not practical to print such a 
large document on a slow printer, 

SORTINDEX 

My first attempt to work around 
the problems of ALFORDER was the 
SORTINDEX program (see listing 2). 
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THE FORTH SOURCE 


I a)I Ab«? 

TM \ 


FORTH DISKS WITH DOCUMENTATION 

fig-FORTH Modal and Source Listing, with printed 
Installation Manual and Source Listing. 

□ APPLE II, 514 □ 8GBQ/28Q® , 8 

□ 8086/8088, 8 □ H89/Z89, 5ft 

U APPLE ll/ll + by MicroMotion. Version 2. FORTH-79 
Standard, editor, assembler, 200 pg manual, 5ft 
LI APPLE IMI+ COMBO 1 by MicroMotion. Version 2 
AN of the above plus floating point and HI Res Turtle 
graphics, 5ft 

□ APPLE 11 by Kuntze, fig-FQRTH editor, assembler, 
source listing and screens, 5ft 

□ ATARI' by Pink Noise Studio, fig-FQRTH, editor, 
assembler, missile graphics, sound and handle 
drivers, 5ft 

D CP/M by Micro Mol I on. Version 2.x. FORTH-79 
Standard, editor, assembler 200 pg manual, 8, 5ft 

□ CP/M Combo 1 by MicroMotion. 2,x. All of the above 
plus floating point, Q or 5ft 

□ CROMEMCO* by Inner Access fig-FORTH editor, 
assembler, 5ft or 8 

D H09/ZS9 by Haydon. fig FORTH Stand Alone, source, 
editor, assembler & tutorial on disk. 5ft 

□ H69/Z89 by Haydon. fig-FORTH, CP/M® , source, 
editor,as$embler, & tutorial on disk, 5ft 

□ HP-85 by Lange fig-FORTH, editor & assembler, 5ft 
U IBM - PC/FORTH by Laboratory Microsystems, tig- 

FORTH, editor and assembler. Manual. 5ft 
U IBM-Floating Point by Laboratory Microsystems. 
Requires PC/FORTH. Specify software or for AMD 
9511, AMD 9512 or Intel 8087, 5ft 

□ PET* by FSS. fig-FORTH editor & assembler, 5ft 

□ PET T with floating point, strings, disk I/O. 5ft 

D TRS-B0/I by Nautilus Systems. fig-FORTH. editor and 
assembler, 5ft 

□ TRS-80/1 or III by Miller Microcomputer Services. 
MM5FGRTH, FORTH-79 subset, editor, assembler, 
dbl-precislon, arrays, utilities & applications. 210 pg. 
manual, 5ft 

L 6800 by Talbot Microsystems. fig-FORTH, editor, 
assembler, disk I/O, FLEX*' 5ft or 8 

□ 6809 by Talbot Microsystems. fig-FORTH, editor, 
assembler, disk I/O, FLEX* 5ft or 8 

□ 6809 Enhanced 2nd screen editor, tutorial, tools 
and utilities, macroassembler, FLEX, 8 or 5ft 

□ Z80 by Laboratory Microsystems. Editor and 
assembler, CP/M, 8 

□ Z8Q. floating point, requires Z80 above, 8 

□ Z80, AMD 9511 support, requires Z8Q above, 8 

□ 6066/88 by Laboratory Microsystems. Edilor, 
assembler. CP/M-86* , 8 

Q 8086/88 with floating point, CP/M-86, 8 

□ 8086/88 with AMD 9511 support CP/M-86, 6 
CROSS COMPILER DISKS 

Allows extending, modifying and compiling for speed 
and memory savings, can also produce ROMable code 

□ CP/M 200,00 □ IBM* 300.00 

□ H89/Z89 200.00 LI 8086 * 300.00 

G TRS80/1 200.00 □ 280 ' 200.00 

□ Northstar 200.00 □ 6809 350.00 

‘ Requires FORTH disk 


PRICE 


$65.00 


100,00 


140 00 


90.00 


90 00 


100.00 


140,00 


100.00 


250.00 


175.00 

90.00 


100,00 


100.00 

90.00 

150.00 

90.00 


130.00 

100 00 

100.00 

250,00 

50,00 

150.00 

150.00 

100.00 
200.00 
200 00 



MVP FQRTH PRODUCTS 

MVP-FORTH is a public domain product whic 
contains a FORTH kernai. FORTH-79 Standard 
Required Word Set, vocabulary for STARTING 
FORTH, editor, assembler and utilities. 

□ MVP-FQRTH Programmer's Kft including disk with 

documentation, ALL ABOUT FORTH, and STARTING 
FORTH (specify computer) $100.00 

j MVP-FORTH Disk with documentation (specify 
computer) 75,00 

□ ALL ABOUT FORTH by Haydon. A complete 
annotated glossary of FORTH with latest functional 
definitions implementations, examples, and 

discussion of common dialects, 230 pp. 20.00 

T MVP FORTH Cross Compiler Disk and documentation 

(Specify computer) 200 00 

C MVP FORTH Programming Atds. Disk and manual, 
decompiler, subroutine decompiler, califinder and 
translator. (Specify computer) 150.00 

FORTH MANUALS, GUIDES , & DOCUMENTS 

□ “FORTH Encyclopedia" by Baker and Derick. A 

complete programmer's manual to fig-FORTH with 
FORTH-79 references. Flow Charted 25.00 

□ “Starting FORTH" by Brodie, Prentice Hall. Best 

user's manual available, (soft cover) 16. 

Cl "Starting FORTH" (hard cover) 20. 

□ "METAFORTH" by Cassady. Cross compiler with 

8080 Code. 30 

Proceedings of Technical Conferences 

O ‘1980 FORML" (FORTH Modification Laboratory) 25. 

□ "1981 FORML M Two Volume Set 40. 

O "1981 Rochester University" 25, 


U "Systems Guide 


o 

"APPLE* 


to fig-FORTH" 

25.00 


(MicroMotion) 


□ “Using FORTH" 

25.00 


User's Manual" 

20.00 

□ “A FORTH 


□ 

“CP/M* 


Primer" 

25.00 


(MicroMotion) 


□ “Caltech FORTH 



User's Manual" 

20 00 

Manual" 

12,00 

□ 

“TRS-80* 


□ "Threaded 



MMSFORTH 


Interpretive 



User's Manual" 

18.50 

Languages 11 

20.00 

□ 

“FORTH-79 


□ "Invitation to 



Standard" 

15,00 

FORTH" 

20.00 

□ 

“Tiny Rascal *n 


□ “PDP-11 FORTH 



Mg FORTH" 

10.00 

User's Manual" 

20,00 

□ 

“FORTH-79 


□ "AIM FORTH 



Standard 


User's Manual" 

12.00 


Conversion" 

10.00 


INSTALLATION DOCUMENTS 

_J Installation Manual for fig-FORTH, contains FORTH 
model, glossary, memory map, and instructions 
Source Listings of fig*FORTH, for specific CPU s and 
computers. The above installation manual is required 
for implementation. Each 


$15.00 


15.00 


□ 1802 
□ 8080 
□ PACE 


□ 6502 

□ 8086/88 
□ 6809 


□ 6800 

□ 9900 

□ NOVA 


□ AlphaMicro 

□ APPLE II* 

□ PDP-1 I/LSI/11 


ORDERS ONLY (415) 961-4103 


DEALER & AUTHOR INQUIRIES INVITED 


Ordering Information: Check, Money Order (payable to MOUNTAIN VIEW PRESS, INC.). VISA, MasterCard or CCD's accepted. No billing or 
unpaid FO's. California residenls add sales tax. Shipping costs in US included in price. Foreign orders, pay in US funds on US bank, include for 
handling and shipping by Air $5.00 for each item under $25-00. $10 00 for each item between $25 00 and $89.00 and $20 00 for each item over 
$ 100.00. Minimum order $10.00. All prices and products subject to change or withdrawal without notice. Single system andfor single user license 
agreemenl required on soma products. 

Specializing in the FORTH Language 

MOUNTAIN VIEW PRESS, INC. 


PO BOX 4656 


MOUNTAIN VIEW, CA 94040 


(415) 961-4103 
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Figure 4: A block diagram of the WORDINDEX program shown it t listing 3, 


Figure 3 shows the block diagram of 
this program. 

The main program is SORT- 
INDEX. The input to this program is 
a text with words delimited by 
spaces. The output comes in two 
parts; (1) the text arranged in an 
IScharacter column, showing the 
text in sequential order from top to 
bottom, with each word having its 
own index number, and (2) the same 
list fully alphabetized. 

Within SORTINDEX are other 
APL functions that accomplish this 
complex task. The basic philosophy 
of this set of programs, however, is 


different from ALFORDER. Not only 
does every word receive an index 
number, each 6 characters of a word 
(up to a total of 12) are also converted 
into a unique 10-digit integer. This is 
the decimal representation of a word 
viewed as a number in base 47 (the 
actual alphabet includes a blank, 

A-Z, 0-9, and —_= + J —in 

Navajo texts, 7 and 8 represent the 
symbols for high tone and nasaliza¬ 
tion, respectively). 

The conversion to integers results 
in two 10-digit numbers: the first for 
the first six letters, the second for the 
next six. Longer words are truncated, 


but the full forms are usually com¬ 
pletely predictable. 

The INDEX subprogram takes the 
prepared texts and outputs a three- 
column matrix. The first column con¬ 
tains the first integers standing for the 
first six letters, the second takes the 
next six letters, and the third column 
contains the index numbers. The 
matrix has N rows, where N is the 
number of words in the entire text. 
The subfunctions PREP and RDY get 
the text ready for conversion. The 
INAL function is the one that actually 
converts character strings into unique 
integers. 

The BACKl function takes the 
matrix output of INDEX and 
reconverts it into character strings 
with their index numbers. It is this 
conversion program (actually the 
OUT A function within it) that 
reconverts each row of two integers 
into a character string of six letters 
each and an index number. 

The SORT function takes the 
matrix output of INDEX and arranges 
it alphabetically in two sorts (the in¬ 
teger of the second six letters first, 
and then the first integer). The 
BACKl and OUT A functions convert 
the integers of the matrix into the 
final alphabetized columnar matrix. 

WORDINDEX 

I have written two versions of the 
WORDINDEX program. The first is 
an expanded version of SORT- 
INDEX. It includes disk operations 
that enable it to handle texts of up to 
5000 words. Every 6 characters are 
converted to a unique 10-digit in¬ 
teger. Because of the relative slowness 
of the conversion programs INAL 
and OUTA, I wrote a somewhat 
faster program by avoiding the con¬ 
version of character strings to in¬ 
tegers. The WORDINDEX program 
shown in listing 3 uses only character 
strings. The upsort and downsort 
functions are relatively fast in 
APL/DTC, and some timesaving is 
possible, even though 12 sorts are 
needed instead of the two in SORT- 
INDEX. Figure 4 shows the block 
diagram of WORDINDEX. 

In WORDINDEX, the disk Rles 
must be set up first on one blank disk. 
These include an Electric Pencil file 
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Have fun with your computer terminal. 
Make a statement with your personal 
computer, word processor; even your 
electric typewriter 

Because now you can cover them all 
up with Toppers, the hottest fad in dust 
covers since the color gray 

Toppers come with a choice of expres¬ 
sions— just like T-shirts—so you can tell 
the world how you feet about yourself and 
your job. Any of the expressions in the 
coupon below are available on any of the 
covers, with all lettering applied by a high- 
quality silk-screening process. 

And you can choose from three beauti¬ 
ful colors: Wholewheat Natural, Better 
Dead than Red, and Out-of-tbe Blue. So 
you not only express yourself and make 
people laugh, you also make your work' 

<ng environment a more attractive place. 
Someone you know deserves one. 
Toppers make a perfect gift, if you 
think hard, you'll think of someone who 
deserves one. We have nasty ones for 
your boss. Sweet ones for your secretary 
Sliqhtly wild ones for your friends. Check 
the list. 

Tell your boss it's a business expense. 

If you need an excuse for filling out a petty 
cash slip, well give you several. 

Toppers are made of deluxe, 100% 
natural cotton sailcloth, carefully sewn to 


custom-fit most terminals and electric type¬ 
writers, They’re also color-fast, completely 
washable, and they even keep the dust off 
to protect your valuable equipment. 

Best of all, they cost only $13.95, which 
is about what you’d pay for an ordinary, 
boring, plastic dust cover 
Join our cover-up operation and win 
$25! Do you have a special expression 
you'd like to see offered? Then send it to 
us on a postcard or piece of paper If we 
use it, and you're the first to send it in, well 
pay you $25. (No purchase necessary. 

One winner per expression, or variation, 
only. Our lodgement, exclusively. Payment 
to anybody constitutes full discharge of 
obligation. Void where prohibited by law.) 
Send in as many as you like but one per 
postcard or piece of paper, please. 

Order now and start a new fad in your 
office. If you order now, you can be the 
first person in your place of work to own a 
Topper For only $13.95, how can you go 
wrong? Well even refund your money if 
you're not completely satisfied. 

Just call our toll-free number and use 
your MasterCard or VISA. Or fill in the cou¬ 
pon, indicating your choice of expression 
and color, and your terminal or typewriter 
model. To order more than one, fill out the 
same information one separate sheet of 
paper Please allow three weeks for delivery 


To order call toll free: 


800 - 543-3000 

In Ohio: 1-800-582-1364 Operator #244 


Yesl Send me a Topper I have checked the appropriate 
boxes for expression, color, and equipment 

□ »have enclosed a check or money order tor $14 95 
{$13.95 plus $1.00 shipping/handling. Massachusetts 
orders add 5% sates !a* ) 

□ i have indicated my credil card account number 


Expressions 

A. D Mafia Machine 
Hands Offa 
B □ This machine 
EXPLODES on 
Contact. 

DO NOT TOUCH. 

C. HI I Love My Wang. 

D f I Touching the Right 
Button Turns Me On 
E □ An Apple. Ron by 
a Peach 

F n I Break for Animals. 

G. □ Only Angels Have 
Wangs. 

H. □ I Love My IBM 

I. □ Programmers Do I! 
Byte by Byte 

J □ I'm Trying Hard; 

I Wish You'd Notice. 


K □ Women Without Men 
are like Fish Without 
Bicycles 

L □ Doing it tne Old 
Fashioned Way—by the 
Numbers. 

M. □ No Nukes 

N. O The User of This 

M achine is IN DISP E N ■ 
SABLE. 

O. LI GlGO Processor. 
Garbage in—Garbage 
□uE. 

P □ Word Processors are 
for Lovers 

Q. □ Some day. I May Be 
In Charge 

R. □ Everybody Makes 
Mitsakes 

S. D I d Rather Be Sailing 
T □ Secretaries Have 

Feelings Just Like 
People 


Colors 

□ Whole Wheat NATURAL 


Equipment 
Computer Terminals 

1 U IBM 3276. 3277. 
3278 

2 L IBM 3101 

3 H IBM 5251 

4 i.. DEC VT-100 Senes 
5. C Lear SieglCr ADM 3. 

'IA x, 'll 

6 □ Lear Siepter ADM 
32.36 

7 U ADDS Regent 20, 
25 40, GO 

8 U ADDS Regenl 100, 
200,300 

9 n Televideo910,9l2. 
920 

10. U Telev.deo 925,950 

11. □ Wang 2200. 

VS Series 

Word Processors, 
Typewriters 

12 □ IBM Selectnc II 
(15 F carnage) 

13 □ IBM Setectric til 
(15" carriage) 


□ Better Dead lhan RED 
n Out of tee BLUE 


14 U IBM Electronic 

Typewriters Mod 50. 60, 
75 (specify 15* or 
19" carnage) 

15. n IBM Display-writer 
16 U CPT 6000,6100 
i7. n CPTaooo.eioo 

16. I Lanier LTE-3 
No Problem 

19. □ NBI OASys 3000, 
3QC0S, Docu writer 
20 □ WANG WPS/OI5 

21. □ WANG Wang writer 
Personal Computers 

22 □ Apple H (no CRT) 

23. D Apple II Dual Disk 
(no CRT) 

24. H Apple 111 

25. LI IBM Personal 
Computer 

26. r Radio Shack TRS-96 
Modi! 

27 D Radio Shack TR5- 80 
Mod 111 

AD code: 07BY 


Name 


Address 


City Slate Zip 

□ MasterCard □ VISA 


Card Number Expiration Date 


Signature Date 


















































containing the original text, 20 files 
for the indexed text, and 26 files for 
the alphabetized text. The PCL (Elec¬ 
tric Pencil) file is PIPed (run through 
the CP/M peripheral interchange 
program) on the disk with the option 
that eliminates all uppercase letters. 
The rest is accomplished by the 
INITIAL program, which sets up the 
files on disk that are necessary to 
handle texts of up to 5000 words. 

For the disk-file operations, I could 
have used defined APL functions 
written by Vanguard Systems, These 
emulate the filing system of 
APL/PLUS, developed by Scientific 
Time Sharing. However, these func¬ 


tions take up room in the work space. 
Since the system functions )CSAVE 
and )COPY do not take up room, I 
used them instead. The loss of speed 
with the relatively large partial texts 
that are moved to and from disk 
seems minimal. By using these 
systems functions, I can process 250 
or more words per work space per 
iteration. This number is not com¬ 
pletely arbitrary. I set it so that the 
columnar printout covers one 11- by 
14-inch page. 

The actual work of indexing each 
word and sorting the result takes 
place within the WORDINDEX pro¬ 
gram. This program is unusually 


large for APL because of the inclusion 
of Processor 101, which converts 
CP/M files to APL format. Once con¬ 
trol leaves the function in which it is 
embedded, iteration cannot be re¬ 
sumed. Therefore, all WORDINDEX 
subfunctions must remain within the 
main WORDINDEX program. 

After you type WORDINDEX, the 
program requests the name of a file 
(usually a PCL file) that is to be con¬ 
verted into APL-readable form. Pro¬ 
cessor 101 does the conversion one 
record (or 128 characters) at a time. 
The process is set (on line [270] in the 
WORDINDEX function, listing 3) for 
10 cycles, or a total of 1280 characters 


For The Best In Price, Selection and Delivery, 


Cal Now TOLL FREE 

800 - 368-3404 

(In VA, Call Colect 703-237-8695) 

AM PEX • INTERTEC •TEXAS INSTRUMENTS •GENERAL DATA 
COMM.*ANDERSON JACOBSON*C. ITOH*QUME • BEEHIVE* 
DATASOUTH• DIABLO• CENTRONICS • NEC • PRENTICE 


; Special! While They Last! 

SOROC TERMINALS 

IQ 120.. 

IQ 130.J 

IQ 135.. 

IQ 140.. 


ONLY $625 
ONLY $525 
ONLY S659 
ONLY $989 


$ 

8 

$ & 8 \ 
$iee9; 


SUPERBRAIN MICROS 


INTERTEC: 

64KDD . 

64K QD. 

64K SD (96TPI) 
DDS-10 Meg 
(Hard Disk). . . 


PRINTERS 


ONLY $1975 
ONLY $2350 
ONLY $2750 


ONLY S3195 


DAT ASOUTH: .. Call 

NEC: 

7710... . .$2196 

7715 .Call for Special Price 

7730 . ,$2196 

7720 .Call for Special Price 

7725 .Call for Special Price 

Std, Forms Tractor.$ 200 

3510.$1690 

3550 for IBM P.C.Call 

DIABLO: 630-R1G2RO . .$1995 
QUME: 

Sprint 5,55RO.$2339 

Sprint 9, 45RO, 

Limited Panel.$1845 

Full Panel .......... ,$1969 

Sprint 9,55RO>Ltd. Ex.Mem.$2095 
Bi-Dir. Forms Tractor .....$ 199 


CENTRONICS: 

739-1 (Parallel). $568 

739-3 (Serial) Call for Special Price 


TERMINALS 


AMPEX: 

Dialogue 30 .. . . $ 775 

Dialogue 80 ...$ 939 

BEEHIVE: (SMART DISPLAY) 

DM5...Call 

DM5A... .Call 

DM310 (3101 Emulator).Call 

NOTE: IBM and Burroughs compatible ter¬ 
minals available. Please inquire 

C. ITOH 

CIT101.$1350 

TEXAS INSTRUMENTS: 

745 Standard.$1390 

745 Std. (Reconditioned) . . . Call 

810 Basic.$1249 

810 Package. $1439 

820 Package RO Package $1610 

820 RSR Package.Call 

840 RO Basic.. $ 795 

840ROTractorFeedPkg. $1059 

STAR: 300 Baud.$ 124 


DISC DRIVES 


QUME: 

Data Trak 5 ... $325 or 2 for $599 
DataTrakS . $549 or 2 for $1049 


SOFTWARE 


BISYNC-80RJE . . . . . ,$ 769 

Wordstar. $ 319 

Data Star ..$ 215 

Cobol.. . .$ 789 

Forms2 (Cobol Gen.).$ 179 

Mail Merge.>.$ 99 

Spell Guard .$ 229 

Plan 80 ... ..$ 249 

Super Calc.$ 249 

Milestone * ... $ 249 

Wordstar (IBM P.C.).$ 319 

Mail Merge (IBM P.C.) . . .$ 99 

In addition, we can make EIA RS232 
or RS449 cables to your order, and 
supply you with ribbons, printer 
stands, print wheels, thimbles for 
alt printers listed. And many, many 
more items. CALL NOW. 

All Hems shipped freight collect either motor freight 
or UPS unless olherwise specified VISA and 
MasterCards welcomed: add (or credit card pur¬ 
chases Virginia residents, add Sales Tax For 
fastest delivery, send certified check, money order 
or bank-wire transfer. Sorry, noC.Q.D orders. All 
equipment is in factory cartons with manufacturers' 
warranty Prices subject to change without notice 
Most Mems are in stock now 


eye 

MosttfCt 



m 


EBKffi 


Terminals Terrific. Incorporated, P O. Box 216, Merrifteld, VA 22116, 800-368-3404 (In VA, Call Collect 703-237-8695). 
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Your TRS-80 video scree* 

iome to life. 


\n i 

VII! 


Ci 



Bring your TRS-80 computer’s video screen to life with the many striking graphics 
displays and functional programming techniques presented in this exciting and 
easy-to-follow new book! 

Beginning with the basics, the authors introduce you to the tools of computer 
graphics, including the capabilities of the video screen, keyboard and character 
control, and graphics programming techniques such as concatenation, looping, and 
using subroutines and strings. The real fun 
begins as you learn how to create vivid displays 
ranging from business charts and mathematicai 
function plots to dragons and lions, laser can¬ 
nons, beautiful artistic designs, and a unique 
animated figure called Critter. Complete pro¬ 
gram listings and suggestions for modifications 
accompany each of the more than 100 graphic 
displays. 

Besides providing guidance to those inter¬ 
ested in specific applications, this book also 
serves the novice as an excellent introduction to 
programming in BASIC and machine language. 

Written in a witty, readable style and com¬ 
plemented by over 100 detailed illustrations, 

TRS-80 Graphics for the Model I and Model III is 
both a thorough guide and an invaluable refer¬ 
ence for anyone interested in the exciting field 
of computer graphics. 


For the Model I 
and Model III 


OAVIO A KATER 
SUSAN J THOMAS 


TRS-80 

TRS-SO 




MU M 

TRS-SO 

TiRS-HS.O: 


ISBN 0-07*033303-3 


TRS-80 



288 pages 
Softcover 
Illustrate. 
Price $12 



























Save 

s 2500 00 


Are you faced with having to 
spend $3000 and up for a 
letter-quality printer? 

Medlamix offers an alternative. 



For only $500 the 
Mediamix ETI 2 lets you 
connect the IBM Electronic 
Typewriter Models 50,60, 
or 75 to any computer. Why 
invest in two separate 
machines? Your office 
typewriter can do both jobs, 
yielding better type quality^ 
a consistent corporate 
image and renowned^ 

IBM service. 


The ETf is 
no simple black 
box, either It is a 
soph isticated micro¬ 
computer 
with 
2000 

St "j | charac- 
ot memory, over 39 





ters 

special commands and the 
option of doing typesetting 
on the IBM Model 50, 


per iteration {or page). This text is 
then alphabetized {"popped"), but 
only by first letter. Each set of words 
with the same initial letter is stored in 
a different alphabetical matrix. This 
process is repeated until the entire text 
is processed. Each iteration of 1280 
characters is stored as a separate 
matrix. 

The SAVEFRAG function saves the 
last word or fragment of a word at 
the end of each iteration of 1280 
characters. It carries this word or 
fragment forward to the next itera¬ 
tion. 

The WIND EX function is next. 
Through its subfunction INDEX, it 
actually does the indexing of each 
word of the text. The subfunction 
FORMAT then puts the indexed text 
into 5 columns of 18 characters each 
that fit the printed 11- by 14-inch 
page neatly. The subfunction 
SAVEKK saves each iteration of in¬ 
dexed text (1280 characters) in a 
separate file. Roughly four iterations 
are necessary for a text of approx¬ 
imately 1000 words. It is stored as 
four separate matrices, each printing 
out as one page. 

The ALPHAS function "pops" out 
words that have the same first letter, 
from A to Z, Each pop is stored in a 
separate alphabetical file. New con¬ 
tents are added cumulatively as the 
program progresses through its itera¬ 
tions, Internally, these alphabetical 
files are unsorted except for the fact 
that they share the initial letter. 

The functions SORTPRINT and 
SORTER do the internal sorting of 
each alphabetical file. They start in 
the twelfth column and sort pro¬ 
gressively forward to the first letter. 
The FORMAT function then takes 
over. It arranges the output in five 
18-character columns and prints the 
result on a page. The alphabetical 
sorts are printed after all iterations 
have been completed. 


Write or Call 

MEDIAMIX 

RO, Box 67B57 
Los Angeles, California 90067 
(213)475-9949 


Conclusions 

Anthropological or ethnographic 
field work is characterized by the 
rapid accumulation of textual data. 
Typing material directly into the 
computer saves time, but still requires 
about 8 hours per 45-minute inter¬ 
view. In languages like English, 


programs th a t unders tand speech 
may be just around the corner. For 
the exotic languages that ethnog¬ 
raphers often deal with, such as 
Navajo, speech-recognition programs 
are still far in the future. 

Once the data is in machine-read- 
able form, the ethnographer of today 
has numerous options for speeding up 
analysis. Texts of hundreds of 
thousands of words can now be 
stored on hard disks. Some of these 
texts can be manipulated by text-pro¬ 
cessing programs such as Electric Pen¬ 
cil or Wordstar. More sophisticated 
manipulations are possible with 
multi window editing programs such 
as Electric Blackboard. 

Our next development effort will 
be the creation of a multlkeyed index 
to the texts on hard disk via a data¬ 
base management system such as 
dBASE II. This system will control 
access and maintain cross-referencing 
between items in the original texts. 1 
am still looking for the best, most ef¬ 
fective, and flexible software for this 
purpose. 

From a field ethnographers point 
of view, the ideal hardware is yet to 
be developed. It should be small, 
perhaps smaller than an Osborne 1, 
and certainly more rugged. Floppy or 
hard disks are less than ideal because 
they are so sensitive and require a 
nearly ideal environment for proper 
functioning. Field computers should 
have a minimum of moving parts. 
Magnetic-bubble memories at one 
time looked promising, but their slow 
development and high price will 
make them prohibitive for ethnog¬ 
raphers for some time to come. 

Today, ethnographers are using 
microcomputers in relatively 
sheltered environments close to the 
nearest service, in or near their field 
sites. Currently, available software 
offers help to the ethnographer who is 
willing to learn. The possibilities that 
exist today were unthinkable just a 
few years ago, I view the microcom¬ 
puter age as that era during which 
qualitative, in-depth approaches to 
the study of human society will reach 
the speed, rigor, and efficiency that in 
the past could be achieved only 
through the use of relatively super¬ 
ficial quantitative methods,■ 
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How To SellMore Software 


No. 2 in a series of 
software marketing bulletins 
from Context, Inc, 


D. 


nraiDi 


Doc 


The 

Manual Maker 

You know better user manuals sell more software, but 
how do you make better user manuals? How do you 
identify just the right details to motivate prospective 


users to buy? How do you organize these details into a 
sequence that makes sense to first-time users while it 
provides ongoing reference to veterans? How do you 
format and package a manual so it's attractive enough 
to get attention yet clear enough to be readily u nderstood? 

And, how do you do all this at a pace that keeps up 
with your product release schedule? The Prompt-Doc* 
Manual Maker is the answer. 



Consider These Benefits 
I m p rov ed prod u ct iv ity-w i t h Prom pt- D oc® yo u 
can gain as much as 40% on typical manual writing jobs 
Project controt-with prestructured modular chapters, 
writing tasks can be segmented without losing continuity 
Manual uniform ity-by product, by product line, by 
company 

Quality assurance-the boilerplate files help assure 
completeness and usability; the Prompt-Doc® User 
Manual guides publishing 
Proven performance-based on the Prompt-Doc® 
methodology, the structures and outlines have been 
proven in myriad applications for the past four years; 
now weVe tailored it specifically for the commercial 
software vendor 


Reasonable Price 

$245 for software and manual, $45 for manual only. 
This product will begin paying for itself the minute you 
start using it and continue making you money each time 
you publish a manual. What could be more reasonable? 


I need the Prompt-Doc Manual Maker now? Send a copy to: 


Name._^Telephone (_) 

Ad d re ss_ 


□ Send manual only, 

□ My check is enclosed for $___ □ UPS C.O.D. 

□ You may charge my ^_VISA_MasterCard 

Account #____ 

Amount $._Expiration Date_ 

S i g natu re , _ _ 

□ I need more information. Send it to the address above. 


Introducing Computer-assisted Writing 
Imagine a software product that prompts you through 
the process of planning, outlining and writing a user 
manual and even supplies boilerplate introductory and 
transitional text Envision reducing your user manual 
preparation process to this: 

1. identify manual, select boilerplate chapter files 
from menu, review visual table of contents 
(VTOC) for chapters 

2. Edit chapter VTOCs to tailor sequence and 
terminology to your product needs 

3. Pause while computer modifies boilerplate 
chapters to match edited VTOCs and builds 
a skeletal manual in preformatted Wordstar® 
files 

4. Use Wordstar® to edit the skeletal manual 
into a working draft, supplying product 
details as prompted 

5. Tell computer to purge prompts and i nstruc¬ 
tions from working draft, and build new Table 
of Contents; publish review draft 

6. Review the draft for accu racy and usability; 
revise, polish and publish as instructed by 
documentation 


Compared to your current process that may 
sound more like asoftware maker's dream than a 
real product It’s a dream all right A dream come 
true called the Prompt-Doc® Manual Maker-the 
only product of its kind. 


CPM* Compatible; Uses Wordstar* 

Now available for use with Wordstar® on the Apple® II 
and III with the Softcard® and on the Xerox 820. 


Use The Coupon Now 

You know a better way to make better manuals can 
enhance your competitive position. Why wait another 
minute? Complete the coupon now and mail it to 
Context, Ina, Attention Prompt-Doc®, 833 West Colorado 
Avenue, Colorado Springs, CO 80905. Or, if you’d rather 
not wait for the mail, call 
(303) 471-9875. 


Pram pi-Doc is a registered trademark of Context, Inc. Apple, Apple H and 
Apple til are registered trademarks of Apple Computer Inc, Softcard is a 
registered trademark of Microsoft Corporation, C P/M is a registered trade¬ 
mark of Digital Research, Inc. Wordstar Is a registered trademark of Micro¬ 
Pro I international Corporation, 
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IBM'PC SUPPLY CENTER 
PERIPHERAL! < SOFTWARE 
FOR THE IBM PC 


HARDWARE: 


CORVUS Hard Disk Systems See Corvus section this page 


SAVE 

MrcroSoTl 64KRAMClfd 

New 1 

(395 

20 V 

\2m RAM Card 

New 1 

(555 

20V 

25GK RAM Card 

New 1 

(975 

20% 

64K RAM Chips 

New 1 

(160 

20% 

Cuadnm Quad RAM ?56K, 4 function brd 

New' 

(689 

3]\ 

TG Products teyifoek 


S 49 

25 V. 

SOFTWARE; 




Automated Stm. TemipJe ol Ap-shai 


I 29 

25V 

Cavalier ChHipflfflliip 0T«fc|«( 


( 79 

25V 

ContiMJital Hume Accounfairt Plus 


(112 

25V 

Denver Efiy [Elk Accmntug Sys) 


(545 

2 &V 

Inlocom Deadline 


( 29 

25V 

Impvalivfl 1 i M Ml |a DSMSf 


(369 

25V 

ISM MjthinagH: 


I 69 

25V 

"Insoft Atcauntant 




for each GL 4/S. A/S at Payton, Absolutely me best IBM PC accm/nriog software we 

have seen We use rf and recommefltf jf Arfi-% A best buy 1 (99 $ 0 % 

Info. Unlimited 




Easy writer It 

New 1 

$259 

25V 

Phone Suppflrl on Easy write* II 


Call 

Call 

Eaayspeilei ( 8 BK worth] 

New> 

SL29 

25V 

EasyfiKt fa DBM5I 

New< 

1299 

25V 

Micro Pro Wordsur 

New^ 

(239 

36V 

Sorcrni Supeiwriter 


(295 

25V, 

Supei Calc 


(219 

25V 

Visicorp Visicalc 


$159 

20V 

Visrcalc/2588 


$199 

20 v 



PERSONAL COMPUTER 



commodore 

COMPUTER 


VIC-20 

VIC 20 Computer 

Super Expander VIC IZLJA 3K with labor ntus 

att Memory Expander Cartrrdge 

BK Memory Expander Cartridge 

I6K Memory Expander Cartridge 

VIC Modem, Telephone Interface 

VlC/lE EE-488 Interlace 

Joystick 

Gaum Piddle Fan 

.Ei(Piinsinri Module (add 6 skill) Augiii! 22 
(rflwairt by Commodore [Cartridge* escept as noted] 
Programmer* Aid 

VlCMish Machine language Muliitor 
Adwmlure l and, Pirate Cove. Mission Impossible 
The Court Voodoo Castle, or Sargrun ll Chess, each 
VIC Avenger. Super slot. VIC Super Alien. Jupiter. Craw Poker. 

Midnight Dnw, lander, or Radar Ral Race each 
Omega Rate. Gffi Wirwd ol War Dogpitril SeawK 
Ctowns/Brickyard, or VIC tat 7 VIC Term each. He «H 
tapes Math Impiw Si (pack. Recreation Pack A. u 
Home Cateubton Pack A. each (tapesl 
Meteor Run by LJMl 
VICric by LJMi. tape 
Amo* bv UMl lape 


$239 
I 56 
t 32 
$ 4B 

s aa 

I 96 
5 BO 

$ a 

( 15 
(119 

( 40 
$ 49 

$ 23 

$ 24 

Cali 

$ 48 

I 3? 

i ll 

( 19 


SAVE 

20V 

20 * 

Z0% 

29% 

20 % 

20 % 

20 % 

20 % 

20% 

20 % 

20 % 

20V 

20V 

20V 

Cal 


20% 

25V 

25V 

25V 


800 Computer iGh 
80Q Computer 32 K 
ADO Computer 48 K 
400 Computer I6K 
8JO Drsk Drive 
R 850 Interface 
400 Recorder 
B25 banter 80 Col. Impact 

820 Pi utter 40 Cal. Impacl 
822 Punter 4D Cal, Thermal 
980 Adjust it Modem 
] 68 RAM 
17V. RAM 

Le Stick foy DaEasaft 
Game Paddles [pair] 

JdySliCk | pair] 

ViSiCife. D«k 
Word ProcHSiitg, ChH 
Pacman. Cart 
Centipede Carl 
Caverns ol Mars. Disk 
Touch Typing tepr 
Personal Financial Mgl Disk 
Entertainer Bn, Cnd 
Educator Hit. Cml 




SAVE 

(666 

38V 

$747 

3JV 

$777 

40V 

$333 

ITS 

(444 

26 V 

) L59 1 

25s 

$ 79 

71V 

1595 

25V 

1269 

14S 

$279 

14V 

(159 

2BV 

$ 95 

J5S 

$109 

ZDS 

$ 29 

2 tv 

$ It 

20 S 

3 18 

2 ffS 

1L89 

25V 

$119 

Z 1 S 

$ 35 

22 V 

$ 35 

22 S 

$ 3L 

23V 

I 19 

23V 

$ 55 

72V 

( 79 

33S 

(125 

29V 


OUR REFERENCES: 

We have been a computer dealer since 1979, Our bank reference is First Interstate 
Bank. {503| 776-5620 We detenu Id the Chamber oiCommerce, [503F 772 6293. m tall 
DIB |5D3] 747-2350 >t you area subscriber 

OROERING INFORMATION: 

Minimum order $100. Cashiers Checks and Money Orders welcomed Personal Checks 
aBow 70 days ro dear Add 1% lor stepping, insurance and handling UPS is standard 
Additional 10% (or US Ptrelal or ARC Addflumallv tor VISA w MC Include telephone ff 
N o COO Prtces sutjecl to change and type errws CalFto verity At I Roods ere new and 
include lactory warranties. 0 to 20V restocking charge mi returns. Nn i stands on 
opened software Calf before returning goods Order desk taws ire 8 to 6 PST 10 to 3 
Saturdays 


Programme! Kit Cart 


$ 55 

22V 

Cummunicaloi XiL Cart 


$335 

26V 

Dnw Tones Invest, Disk 


1 99 

24V 

Temple of Apshai by Automated- Disk 


( 29 

25V 

Appte Panic by Broderbund. Disk 


$ 23 

ZSV 

Raster Blaster by Budgecq, Disk 


S 23 

25V 

0U8 Attack by Cavalier ftik 


5 23 

25V 

Tut Wuard by Oalasoft. Disk 


I 75 

25V 

Compu-series by Edu-Ware. Disk 


Gall 

25V 

Deadine by titfocom. Disk 


( 37 

25V 

Zork II by Inlocom. Disk 


( 29 

25V 

Asteroid by Dn-Lme. Disk 


( 20 

25% 

AD /M BUSINESS S DEVELOPMENT 
Ur/ IVI SOFTWARE 






SAVE 

Adyentise, Adventure's # 1 to NJ2 nrdusaae. 8 H 


S 95 

26 V 

*Ashion-Tale.. dBase 11. B' 


(495 

30V 

SatasoPt. Mychess. 8" 


$ 39 

25V 

Foi & Geller Ouickcode tor dBase ll 


[249 

13V 

Qiticfcscrren ter d0a« II 


$129 

L3V 

dJld tei dBase II 


[ 75 

25V 

Inf«om Deadline; 8" 


1 45 

25V 

h>* ll. R" 


I 39 

25 V 

Inn Oval lire- Spell guard, 8 r 


$220 

25V 

winiult. Aceauolanl 8' each mudirle 


( 99 

60V | 

for «ch CL. A/It. A/P or PayroV Absolutely one at the best xcounluis software 

system auarJabte We use if anti recommend rf tejfh^ A best buy' $ 99 

60S 

Micro Graft. Legal Silling 8 Time Keeping 


$395 

4SV 

ProF Billing 8 t ime 8eepmg 


(395 

45V 

Micro Pro. Wmdslar. 0 - 


$285 

40V 

Datastar, fl" 


$225 

40V 

Mail merge, 8* 


[ 90 

40V 

Super Soil. B' 


(150 

40V, 

Word Master fT 


( 90 

40V 

Spell Star 6" 


$150 

40S 

Calc Star 8" 


SL80 

40V 

Microsoft. Foiiran-8D. 8" 


$325 

25V 

Ba$JC Compiler. tT 


$295 

25V 

Com Bu r 


$548 

25V 

Bast: 80-8“ 


$275 

25% 

Pe»chirer. Magic Wand. 8" 


1295 

25V 

CL A/IT. A/P Pfl oi Ftiyprior y 


$325 

35V 

Whp% HEWLETT 
W.KM PACKARD 







SAVE 

H/P 85 Microcompuler/Mbnitpr/Printer 


$1975 

30V 

H/P 87 CP/M Mofttomputer 

Newt 

11075 

25V 

H/P 125 CP/M Microcmnputei 

New 1 

(1965 

30V 

H/P 8290IN 5 " Dual Drim 


(1595 

20% 

H/P 72258 Prolessmna! Graphics Plnlf« 


(1795 

35V 

H/P 7470A Graphics Plotter 


[1125 

2BV 

H/P 41C Calculator 


( 185 

25V 

H/P 4ICV Calculator 2.2K 


( 245 

25V 

Card Reader Ira HPdl 


( 159 

27V 

Printer/Plottn ter HP4] 


( 209 

25V 

Optical Wand ter HF4] 

Soffww 


$ 09 

25V 

VincaIc * lie HP07 


$ 189 

25V 

Vi Steal c * Iff HP (75 
* Accountant by IntoTf tor 125 or 8 < 


$ 159 

20% 

For each GL A/ft A/P tu Payton AtobtoMt the best HPI2S a HP87 JCCWbrrf 

softiwre we have *wrr We use d atm recommend if teehly A best buy ( 99 

Wv 

FuU Fine ol HP accessories and software 


Galt 

Call 

* * CORVUS SYSTEMS 

i^6 Meg Hard Disk 
« 4 11 Meg Hwd Disk 


12195 

SAVE 

30% 


13995 

20% 

20 Meg H*d Dok 


$4 795 

2GV 

Apple Interlace 


1 179 

40% 

Apple III 1 niptace (SOS) 


( J 79 

40V 

IBM PC Interface |JBM DOS] 


$ 179 

40V 

Xerai. Interlace (CP/Ml 


[ 179 

40V 

NEC Nertete fCP/Mf 


( 179 

40V 

TRS-&D intfilace (catlj 

Othti mtirfacH. Omni-Net. CansleJlatron Mirrw 

All m Stock 

Calf 

40% 

r. 8001 32K Computer 

( 739 

SAVE 

25% 

( W -M —d 28EK Tutal Ouat Duve PCED3I 

( 739 

5 405 

25V 

32K addon and I/O Unit Ft 8012 

25V 

Hen Tec 'The Wedge' 32* 


$ 495 

17V 

8023 Impacl Printer f/T 


$ 400 

25V 

Impart .Printer Cable 


( 49 

25V 

35ED Letter (Juahly Daisy WhetJ Printer 


(1995 

2QV 

Mumtof. 12' Green 


S 159 

25 V 

Mam tor. 12" Cotor 


$ 349 

25 V 

SfffhiMJv: 

NEC rP.-’MDQS for NEC SMI 


$ 1J5 

25% 

NEC Report Manager 


[ 115 

30% 

NEC General Accounting 


$ 219 

40% 

NEC Accounts Receivable 


(239 

40%. 

NEC Jmtehtory System 


( 239 

40% 

NEC Payroll System 


$ 239 

40% 

NEC Game Pgtk 1 


$ 24 

20% 

NEC Game Pack II 


( 24 

20% 

NEC Word PiocesHM 


( 395 

20% 

Infoeom 7«k II 


$ 29 

25% 

Jnfpoum Oeadlnte 
+Insult Aecmmlant 


( 39 

25% 

For each GL A/R. A/P. or Payroll AftioJutefy the besl HEC accounting software me 

have seen We use it and remm/wod if highly A best buy 1 

$ 99 

60% 


fj-sc\ 


MICRO-SCI 


FOR THE APPLE ll/ll - 
DIRECT SUBSTITUTES 
APPLE DRIVES 


Micra-Sci A2 drives and/or control tors and direct plug compababte silbslil 
Apple drives and controllers. A2 will run aH Apple software Sane over $350 dr 
dual drive system We use them and highly recommend the prudud 
A2, 5T. 1438 Disk Drive (390 

Controller Card to A2 TJrive 5 90 

A40. 5%“, 16QK Ouk Drive $369 

A70.5%“. 786 Disk Drive (489 

CoritraEler Card lor A40 or A7D Dune I 79 

Filer, Disk Utility Software System l»r A2 Drives $ E5 


A FOR THE APPLE ll/l 



320K RAM Substitute for Disk Dnvi 
less ion ally housed m a disk drive II 
Fasti 


AXLON 


RAMOLSK 3708 Metnuy System 


(1145 


PRINTERS, Daisy Wheel 


Cork S|n,nl 9.«Cps. RO SPECIAL! 11895 

Sprint 5.45 Cpt RO SPECIAL! $E995 

Comm CR I 17 Cps. RO, RS232 MEW 1 $ 095 


PRINTERS, Impact 


Epson See Epson seciiw betew 

IDS PrtJin 132. Color w/Giaplncs (1595 

Pram 80. Color w/G rapines (1495 

Pager Tiger 445G, */Graphics S ?K $ 595 

Qkldite Mcraime B2A, 120 Cps. 80 Col Para 4 Serial $ 495 

Mtcrotm* 145. 200 Cps. 136 Col Serial *1295 


EPSON PRINTERS 


MK8D1 w/Graftrai 

$425 

MX00 F/T w/Graftras 

$525 

MtftOOF/F w/Grattrj. 

$695 

70/00/100 Apple Interface and Cable 

( 9S 

MxBO friction feed adapter 

( 59 

MX00 Gralfrar 00 

$ 79 

Epson/Atari CatVe 

$ 30 

Epsuh/THS 30 Cable 

( 30 


MONITORS 


NEC tr Green 

$159 

12" CdJar. Camiwrrle 

(349 

Sanyo 12 J Green 

(169 

9“ B 8 W 

(149 

9" Green 

(359 

12" B 8 W 

$219 

12 F Green 

$229 

13“ Cuter 

$399 

7 enilh 12" Green 

(119 

Amdat 12 ’ Gr«n A300 

[159 

13“ GnJur 1. CpmtMttitc 

5359 

13“ Color N. RGB 

5799 

Dalai 11 tu Apple ll Interlace 

1159 

Comtes 13“ Gator. Comjwiite 

$349 

13 ■'Color KGB inriRUPC 

$529 


DISKETTES 


CDC LOO etch, 5 1 * with ring, SS. SD 

$19! 

COO 10 each. 5'< With nng SS, SD 

J 2: 

10 each. 5 l i. with ring SS, DD 

$ 21 

COC 10 each r SS SD, SS, SD 

$ 21 

kteftalLm 10 each 5%. with ring. SS. SO 

S 21 

Maxell ID each 5%. SS. SO 

( 3! 

Dy«n ID each 5V, SS. SO 

S 3! 

TO each 5. OS. DD 

1 4! 


PAPER 

Fart fold tractor feed paper in 12 combinations of Ihickrtes 
length and cotar Average of 2800 sheels per box. Call. 


SUPPLIES 

Supplies such as ribbons, cables, pens, connectors, pa 
mailing labels are aval fable. Call for details. 


NO SALES 
TAX 

Can lor references 

Apple is a registered trademark of Apple Computer. Inc, 


Oregon Order Desk 
( 503 ) 772-3803 


TOLL FREE ORDER I 

( 800)5471289 



























Manufactured 
Exclusively for 


BeJIgi howeIi by ^cippkz computer 


LIST 

* 1,530 

* 1,730 

*645 

*525 


BIEGE 

* 1,295 

* 1,395 

*555 

*485 


B&H 

BLACK 

* 1,270 

* 1,370 

*545 

*475 


JK 
IK 

ISK II W/3.3 Cent. 

ISK II Only 
OR 

SAVE OVER *300 on a pair of drives. 

Buy a pair of Micro-Sci A2 Drives See opposite page. 

APPLE 11/11+ 
SUPPLY CENTER 


SAVE 

*260 

*360 

*100 

*50 


Warranty: F aclwy Warranty is by Belt 
anil Howell (not by Applel and none 
year parts plus 90 day labor 
Warranty service available ai Bell 
and Howell service centers or return 
to Computer Exchange 

Apple is a registered trademark of 
Apple Computer Inn 


IARDWARE 


CRO SCI Disk Drive Plug/'software computable In 
pie. See Opposite page 


for 

Apple 11 /11 ■* 



ansQfl i fiK RAM Card 

£ 159 

* I6X ADBRam 

£ 09 

lure Systems: 32X 

£ 169 

64K 

£ 319 

120K 

3 459 

VC Expend 

* 75 

Ion 329K RAM disk system 

i COLUMN VIDEO CAROS: 

£1145 

S Smafterm 

I 259 

i Videaterm 

* 249 

ita Vision 50 

* 279 

iN Sup lerm 

£ 319 


2 more ALS and Vide* under MisnMeneeti* below 

SCELLflNEOUS: 

S: Smarter m SO Ctil Ca*d 
7-Card [l 301 W/CPM 
IEK ARDRam 
Syitergwer Package 
w&irer wfth tree Sorcrni 
ipercalc. |W hd l 1 they last} 
pie Computer Silentype II Pruitt S 675 15"- 

Grapines Trabid 3 235 15% 

on 320K RAM Disk System JIMS 2D 1 < 

S Serial Interlace 77]DA 

Dlher PCS Cards in tine* 

n. Paynrar lower Case Chips £ 3d 33% 

yei MitmmDdem II 
Smalrnodem 
] VifleostrN Paddle 
yboard Company: 
ystiek II 
-me Paddle 

jnnpjiC Keypad 

.A. RF Modulator 
erosoflr 289 Sdftcard 
36K RAM Card 
Sell card Premium Peck £ 579 25% 

unrein' 

5 MMtii unction Card 
xh/Cafendar 
vation Apptecal Modern 
mge Micro Grapple* 
icticai Peripherals w/cable S Conn \ 

:S B« Serial (Ep$unj New' £129 2D '-. 

P LGK Para. [Epson) New 1 $ 129 20% 

irobufter IM6K New 1 $ 209 205 

:robuff«r II 32K New 1 3 229 24% 

Electronics Super Fanil £ 59 21% 

M A1Q Seriat/Para Interfax £ 359 20% 

Product* Game Paddies 


3 259 3D 1 *. 
3 209 22% 
3 89 40% 
I 549 27% 

3 549 40% 


£ 139 22% 

Cab Call 


3 233 25% 

£ ?29 2014 

3 35 23*5 

i 45 10% 

$ 25 17% 

3 119 21% 

3 25 27% 

$ 279 33% 

3 159 33% 


$ 209 13% 
3 ]95 30% 
3 329 16% 
* 129 21% 


Joystick 
ex Viderrteim 00 col 
Soft Video Switch 
Eitcirancer II 
Pull Vide* Cine 


$ 29 23% 

* 45 25% 

3 249 23% 

* 25 ?9% 

* 99 34% 

Call up ro 35%’ 


* Means a BEST buy. 

3100 Minimum Order. 


SOFTWARE 


on disk for 
Apple 11/11+ 


BUSINESS 

Apple Computer, Inc. SAVE 

50% Off an Apple- III Software Call 50% 

The Controller [Accounting] £499 20% 

Apple Writer l.] 5 59 20% 

Apple Pascal 3399 20% 

Apple Fortran (159 20% 

DOS Tool Kit £59 20% 

DOS 3.3 Upgrade Kil I 55 20% 

Apple Plot £ 59 20% 

Apple Pilot £119 20% 

DJ News* Quotes *75 2D% 

DJ Portfolio f valuator £ 45 20% 

Hrn Id! I 39 20% 

Microcourier £199 2D% 

Micro telegram $t99 29% 

Time Manager £LI9 20% 

Many Others Cal! Call 

Applied Soft tech. Versa Form £289 25% 

Artsci Magic Window $ 75 25% 

AshioiMate dBase II [CP/Ml £455 30% 

Beagle Bros Utility City * 22 25% 

Broderbuni Payroll *269 30% 

Genera! ledger *349 30% 

Denver Financial Partner £105 25% 

dBase 11 lor Ap pi t II t\\ * w^CP/M *495 30% 

Fox & Getter Qufr.kscreeii lor dBase II j129 13% 

Foi £ Geller Quitktorti? lor dBase II £259 13% 

Hayden Apple Pie LSpecRy brdf * 99 25% 

Hirb Tech StoreMgr 3139 25% 

Job Coni ro! Sys. £469 40% 

Into Master £L19 40% 

Info. Union. Easy writer (PRO) *139 25% 

wionovativ# Spellguard (CP/M! *150 50% 

I ns Bit Accountant (CP/M I * 99 60% 

% e^cii G7 4/7? A/P -o-r PAyftil) AbitVuteTy rhe best 
actoujftihj' software dvarJadite for the Apple II/IS" Bet- 
ter than Peachtree We us* 4 And recarjrmedft rf 
faulty. * 99 EO% 

UK Letter Reflect *112 25% 

Micro Craft legal B riling & timekeeper *250 65% 

Prof Billing A ii mefc&epm£ £250 65% 

Micro Ub Data Factory ver 5.0 £249 20% 

Vmiactnry New 1 3 56 25% 

Invoice Factory £129 35% 

Tai Manage* £ 95 38% 

Micro Pro (all CP M) SAVE 

*Wurd Star *239 36% 

Med Merger £ 79 365, 

Spot Star £159 36% 

Data Star £1.89 36% 

Calc Star 5189 36% 

Super Sort I or II £E29 36% 

Muse Super Text II *113 25% 

Super Text 40/80 Hew' £129 25% 

Form Letler Hew! * 75 25% 

Address Bunk New' * 39 25% 

Du-Lire Expediter (I £ 75 25% 

Screen Wnler If * 95 27% 


Dshnrne-C.P Soft. (Disk and Dwk| 

• Some Comiwii Baste Programi. 

75 Business Statistics and Math 
progiarm tor the Apple II 

* Practical Basic Programs. 

40 more very valuable programs 
troyond "Some Com Basic Prog " 
Peachtree GL, Aft, AP or Inv each 
*Magyr Wand (Specify board] 

Phoenix /w GrJhx 
Sensible Apple Speller 
Silicon Valley Word Handler 
Sofldui/Softerh 
wStrwkble 
StockseJter 
Software Publishing 
PFS NEW version! 

PFS Report 

Sarcim Super CalL (GP/M) 

SoutheaSlem 

Data Capture 4 0, specify br-d 
Source The Source 
Stoneware DB Waiter 

|>B UEilily I nr II 
VijiCorp/Perional Software 
Visicalc 3.3 
VriiOox 
Visrfrle 

Desktop Plan II or 111 
Vis rplot 

Vm Schedule New! 

VelTrend and Visi Plot 
Visi Term 
Zoik 


HOME & EDUCATION 


* 49 


5 49 
ST 89 
£250 
3 29 

* 55 
*150 

*250 

*425 

* 39 
£ 69 
*219 

S 69 
£ 75 
£179 
£ 75 

tm 

£199 
£199 
£199 
*159 
3239 
£239 
£ 79 

* 33 


SAVE 

50% 


50% 

3G% 

37% 

28% 

27% 

40% 

6D% 

40% 

30% 

30% 

25% 

25% 

25% 

22 % 

10% 

25% 

25% 

25% 

25% 

20% 

29% 

20 % 

20 % 

20 % 


New! 


UTILITY & DEVELOPMENT 

Beagle Ulihly City £ 22 25% 

Central Point Software 
*Copy II Flos | bii cupi-er) 

Wtlf copy most copy profeefeef joffw^ro fergor/rbackup 
m 45 yecoudr nr fess 1 Hrg-iWy recujnmend'«f 

S 35 15% 

Epspo Graphics Dump * 9 35% 

Irsoft 

wGraFDRfH by Lulus No^ £ 59 25% 

ALD System It by IbJus £119 10% 

TrairsFORTH |l by LufiH £110 10%, 

Microsoft 

AIDS, £110 10% 

BASIC Cwnpner $299 25% 

CmbDl SO £559 25% 

Fortran 80 £149 25% 

Olympic Oecatblun £ 24 24% 

TASG Compiler $159 22% 

• Omega Lo-Ck5milh (bit copiet) * 75 25% 

On Linn Expediter II £ 75 25% 

Phoenix/Mm Graf ii 3 29 20% 

Source Ifie Source £ 75 25% 

Southwestern ASOI Express J 59 25% 

Sub-Logic Fligh-l Simulator 3 26 20% 

Tymac Super Pix £ 29 20% 


Autom SFm. C/uih Crumb Chomp 
Bruderbund 
Apple Panic 
Arcade Machine 
Rut Ain-i 
S c-ace iNarriw 
Slar Btazer 
Many others 
Sudgeco Raster Blaster 
Calif. Pacitii: Ultima 
Cavalrei Bug Altack 
Continental Home Accountsnl 

Home Money Minder 
Data Most Snack Attack 
Tiuel 

Edu-Ware G-aitipumelh Se-ms 

Hayden Sargon PI ]Ches^ 

Infocam Deadline 
Zcrk 

lasoft Electric Duet by Lutus 
GraFORTH by Lutus 
Lightning Mjstenypf 
Microsoft Olympic Decathlon 
Typing Tutor 
Muse Robot War 
On-Line Pegasus II 
Mouskattack 
Tim? fane 
Jawbreaker 
Ultima It 
Marauder 
Threshold 
Cranston Marur 
Missfln Astrmd 
Mystery He use 
Soflporn j)( Ratuil) 

Ulysses and Golden Fleece 
Piccadilly Falcon 

Star & aster 
Sentient Oo-fOPOS 
Sirius Sneakers 
Gorgon 
Twerps 

Sir Tec Wizardry new 

Strategic SDumern Command 


New! 

New' 


New 1 

Newi 

New! 

New 1 

New' 


£ 39 

£ 2\ 
£ 32 
* 21 
£ 15 
£ 24 
Call 
* 22 

* 39 
£ 23 

* 56 
5 26 
S 22 
£ 22 
£ 29 

* 29 
£ 36 
£ 23 
S 25 
S 69 
£ 29 
£ 24 
S [9 
£ 29 
£ 22 
£ 26 
£ 75 
% 23 
£ 41 
£ 26 
£ 30 
£ 26 
3 15 
£ 19 
£ 22 
£ 22 
S 23 
S 23 

* 25 

* 22 
£ 29 
£ 22 
£ 39 
£ 45 


SAVE 

25% 

30% 

30% 

3Q% 

30% 

m 

Call 

27% 

25% 

23% 

25% 

25% 

25% 

25% 

25% 

22% 

25% 

25% 

29% 

25% 

25% 

24% 

39% 

23% 

25% 

25% 

23% 

25% 

31% 

25% 

25% 

25% 

25% 

25% 

25% 

25% 

25% 

25% 

25% 

25% 

25% 

25% 

22 % 

25% 


OTHER BRAIDS fl STOCK: 

Accent, Adventure International, Astar, Auto. 
Sim., Avalon, Avant-Garde, Beagle, CPU. 
Datasdt Delta. Edu Ware, Fnfo com, Lazar, 
UK, PfooeniK, Quality, S§nsibte, Seniient 
Sirius, Strategic. Synergistic and United. 


THE WORLD'S LARGEST COMPUTER MAIL ORDER FIRM 

Computer Exchange 

* ALL MAIL: P.O. Box 1380, Jacksonville, OR 97530 ^ 

WAREHOUSE AND OFFICES. BY APPOINTMENT AT 6791 UPPER APPLEGATE ROAD. 


Ad #933 


Circle 91 on Inquiry card. 







Hardware Review 


Mediamix's ETI 2 


Robert Welborn 
POB 817 

Montrose, CA 91020 


As a small-business owner, I've wanted a personal 
computer for quite some time* One factor that held me 
back (and probably discourages many potential buyers) 
is the cost of a good printer. Not that there isn't an abun¬ 
dance of low-cost dot-matrix printers, some even offering 
"correspondence quality/' but purchase of a true busi¬ 
ness-letter-quality printer will practically double the in¬ 
vestment. Mediamix in Los Angeles solved this problem 
with the ETI 2 , a device that allows me to use my office 
IBM Electronic Typewriter instead of a computer printer. 

The unit arrived a week later than promised, but was 
integrated into my system and functioning perfectly with¬ 
in half an hour. The installation manual is one of the best 
I've read, providing lucid, step-by-step guidance in a very 
nontechnical manner. 

Soldering is unnecessary—installation consists of plug- 
ging a cable into the typewriter's logic board and clipping 
two wires to other points in the typewriter. The short 
cable hangs out of the back of the typewriter and is 
plugged into a 10-foot ribbon cable attached to the ETP, I 
purchased the parallel version of the Mediamix unit so 
the ETP attaches to the same printer connection on my 
computer that my dot-matrix printer uses. The ETP has a 
self-test feature for verifying proper connection to the 
typewriter. 

The operator's manual was written by the author of the 
installation manual, and it is equally good, but I recall 
being somewhat overwhelmed after my first reading. The 
ETP is fairly sophisticated: it not only connects the type¬ 
writer to a computer, but it provides access to all of the 
typewriters automated functions and adds a number of 
features and options* The quantity and variety of com¬ 
mands used to accomplish this makes the package seem 


formidable. The author advises the novice to disregard 
the commands and options at first and to "use the type¬ 
writer as you would any printer." After a second reading 
and a practice session you'll realize that in everyday use 
ETP is not at all complicated, but rather provides a 
tremendous amount of flexibility {commands can be 
adapted to every imaginable situation). 

One category of commands covers the typewriter's 
automated functions, which include word and phrase 
underlining, tabbing, centering titles, and aligning col¬ 
umns of decimal numbers. These commands can be 
directly accessed in BASIC by printing the corresponding 
ASCII control code. For example, CHR${8) makes the 
typewriter backspace and CHR$(23) actuates its word- 
underline function. An alternative method uses a two- 
character command consisting of an asterisk followed by 


At a Glance 

Price 

Name 

5495 for parallel version; 

Mediamix ETP 

5595 for RS-232C serial ver¬ 
sion; typesetting option 575 

Use 

Interfaces IBM Electronic 

(for IBM Model 50 only) 

Typewriter, Models 50. 60, 

Hardware Required 

or 75, to a computer for use 

Any computer with provi¬ 

as a printer 

Manufacturer 

sions for a parallel or serial 
printer 

Mediamix 

Warranty 

POB 67B57 

One year limited parts and 

Los Angeles. CA 90067 

labor. Factory service depot 

(213) 475-9949 

in Texas, and at dealers. 
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STOP 

SOFTWARE 

FAILURES 


Using a micro in a product sounds easy... 

One piece of software can make the difference 
between success and failure. 


Wha! do you do when the software 
doesn’t work? Over the years, we have 
seen many good products fail, either 
before or after they reached the market, 
because ihe microprocessor software 
did not do its job. 

WHAT WENT WRONG? 

Many of the failures occurred because 
the people programming the micro did 
not know how to organize a large control 
program. Those responsible for the pro¬ 
duct implementation were wizards at 
hardware design and had easily coded 
small micro control programs before. 
But the programming techniques that 
worked for less than 2K bytes of code 
simply tell apart as the program grew 
beyond 4K bytes. 

Unfortunately the loops and tests and 
Hags that work so well for a small pro¬ 
gram get out of control very rapidly as the 
program grows. Pretty soon, some of the 
things the program must do are not 
being done fast enough. The code gets 
too complicated, difficult to modify and 
unreliable. The result: another software 
failure! 

Fortunately these problems can be 
avoided by using a program manager. 
You can divideyour complexcontrol pro¬ 
gram into a number of separate, more 
manageable programs, called tasks, 
each designed to do one job. For exam¬ 
ple, a Keyboard Task might handle user 
mput; a Printer Task might generate re¬ 
ports, Each task can be written and tested 
separately and then combined to form a 
reliable, finished system. 

The program manager, called a multi¬ 
tasking executive, supervises the orderly 
execution of these tasks, assuring that 
the m ost im portanl jobs always get done 
first. Tasks appear to be executing simul¬ 
taneously, It’s almost like having asepar- 
ate CPU for each task! 


That is why professional software des¬ 
igners are now turning to AMX as the 
starting point for their product and sys¬ 
tem designs. They know that AMX will 
shield them from the difficulties of mana¬ 
ging the micro, freeing them to concen¬ 
trate on their application. 



AMX is our multitasking executive tor 

the 8080, 8085, Z80 and 6809 proces¬ 
sors. We're rather proud of it. We made 
AMX compact, very fast, and ROMable to 
meet our own application needs. Even 
though the AMX nucleus is less than 
1400 bytes in size, it features multiple 
task priorities, intertask message pas¬ 
sing with priority queuing, external event 
synchronization, and interval timing with 
32-bit precision. Each feature is clearly 
explained in the AMX Reference Manual. 

RELIABILITY BUILT IN 

We don’t know anyone who can write 
an execulive without errors, so we 
thoroughly tested AMX in real applica¬ 
tions before ever offering if as a product. 
That is why not one system malfunction 
has ever been attributed to AMX, That 
kind of reliability just isn’t an accident. 

HARDWARE INDEPENDENCE 

AMX does not require a particular 
hardware configuration. Of course, it 
does need a microprocessor, but even 
there we offer you a choice. You control 
your environment. You pick the I/O 
method. You decide the most optimum 
interrupt service technique for your sys¬ 
tem, AMX will support your choice. 


High level language interface modules 
are avaifable separately to allow AMX to 
be used with most popular program¬ 
ming languages including PASCAL, C, 
PL/M and FORTRAN. Of course, you can 
also code in assembly language if 
required. 

Users of the CP/M and FLEX Opera¬ 
ting Systems can utilize our AMX inter¬ 
face modules to access information on 
diskette in real time. 

COMPLETE DOCUMENTATION 

AMX can be judged by the quality of 
our documentation. The positive re¬ 
sponse from our users has exceeded 
our expectations, Our manuals are es¬ 
pecially valuable to those just being 
introduced to real-time multitasking. 
More experienced users wilt appreciate 
the fact that we deliver AMX source on 
diskette to permit AMX to be moved to 
the software development system of 
your choice. 

HOWTO ORDER 

A specification sheet and price list are 
available, free. Your check or money 
order for $75 will pu rchase the AMX Ref¬ 
erence Manual for immediate evaluation 
(specify 8080,8085, Z8G or 6809 proces¬ 
sor), Add $25 for postage and handling 
outside USA and Canada The standard 
AMX Multitasking Executive package, 
including source code, is available for 
$800 after signing our liberal license 
agreement. 

AMX is the choice of professionals the 
world over. Make it yours, today. 


J ^ KADAK Products Ltd. 

1847 West Broadway Avenue 
Vancouver, B.C., Canada V6J 1Y5 
Telephone (604) 734-2796 
Telex 04-55670 



CP/M is a tradematk of Digital Research Corp.; FLEX is a trademark of Technical Systems Consultants, lne. r Z0O js a trademark of Ztlog Corp. 
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Daisy Wheel 
Printer. 



Smuh-corona’ ir-r 



SAVE $200.00 

SUGGESTED RETAIL $895.00 

•Letter Quality Printing 
•Centronics Type Parallel Interface Con¬ 
nects To TRS-80 & Other Microcomputers 
•Serial Interface Available 
•Compatible With Most Microcomputers 
•Full Form Characters 10 or 12 Pitch 
* Manufactured By A Name You Can Trust* 

SMITH-CORONA 


MICRO MANAGEMENT SYSTEMS, INC. 

PARCEL DIVISION - DEPT. NO.1 TP 
2803 THOMASVILLE ROAD 
CAIRO, GEORGIA 31728 

800 - 841-0856 

GA. & INFO 1-912-377-7120 


a capital letter: backspace by printing *B, *U for con¬ 
tinuous underline, *T for tab, *C for center, etc. 

Mediamix has some features that don't come with the 
typewriter, such as *P (pause), and *N (automatically 
counts the digits of a number and issues the proper tab so 
that a column of numbers aligns vertically on the decimal 
point), 

A second category of commands can be issued to the 
ETP by including them in a special text line sent to the 
printer. Any line beginning with ETI2 is considered a 
special command line. Approximately 20 commands, 
most of them obvious abbreviations or acronyms of the 
functions they represent, are available. These functions 
include control over the number of characters per line 
and the number of lines per page, end of form (something 
like top of form), automatic setting of the left margin and 
any tabs, control of the way in which the 2000-character 
buffer is used, and adapting for various special versions 
of the IBM Electronic Typewriters. 

Also provided is a means to redefine either or both of 
the characters in the two-character commands. This func¬ 
tion may seem a bit esoteric at first, but it has already 
proved to be essential. I purchased a program that con¬ 
flicted with the use of asterisks in text, making commands 
like *U for underlining unusable. I was able to get around 
this by instructing the ETP to respond to a percent sign, 
instead of an asterisk, followed by a capital letter. 

This command-redefinition feature could also be used 
to adapt the ETP to a more sophisticated word-process¬ 
ing program. For example, if a program provides a con¬ 
trol character or character sequence for underlining or 
other functions, you could instruct the ETP to underline 
in response to the program's codes instead of its built-in 
*U command. 

Even more remarkable is a set of commands that relate 
to the translation of characters received by the ETP into 
what is printed. The IBM ET type element has 96 charac¬ 
ters. My typewriter keyboard has only 92 characters, and 
my computer's keyboard has its own special keys and 
characters. The ETP lets you easily access any of the 
typewriter's characters via any of the characters on the 
computers keyboard. For example, I can instruct the 
ETP to print If (paragraph symbol) upon receipt of & 
(ampersand), or print a superscript character when I in¬ 
clude > (greater than) in my text. The importance of this 
feature should not be underestimated. I began using this 
feature almost immediately to access the § (section) and 
© (copyright) symbols that I use frequently in my work. 
I know of no other printer that provides this degree of 
flexibility. 

The only option available for the ETP is a typesetting 
feature that can be used with the IBM Model 50. 1 own a 
Model 60, and therefore could not use this option. How¬ 
ever after looking at Mediamix's literature and instruc¬ 
tion manuals, all of which are printed using this feature, I 
wished I did own a Model 50. 'Typesetting/' to Media- 
mix, apparently means being able to right justify the 
Model 50 s proportional type. In view of the small num¬ 
ber of fonts and type sizes available, this form of typeset - 
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_1 AN INTRODUCTION TO 

T. VISICALC 5 
r MATRIXING FOR APPLE 
1 • -ND IBM 

r. 


HARRY ANBARUAN 


a hands-on approach 


Hardware Helpers 


Making the most of your hardware? Here’s 
hands-on programming help from the experts — 
help you won’t find elsewhere — to show you 
how to get your moneys worth... plus! Little or 
no math is required. And hundreds of detailed 
program examples and practical exercises make 
each step easy! 

Introductioii to VisiCalc® Matrixing 

Harry Anbarlian 224 pp., $22,95 

Few VisiCalc users are taking fu//advantage of this extremely 
powerful planning and forecasting tool. Here at last is the 
how-to for quickly and simply creating matrixes tailored to 
your specific needs. From corporate financial planning to 
managing a stock portfolio, it gives you practical guidance 
you won't find in the VisiCalc manuals .. . or anywhere else 
in print. 


Apple® PASCAL: A Hands-On Approach 

Arthur Luehrmann and 384 pp.. $16.95 

Herbert Pfeckham 

This spi raf"bound guide puts the most powerful language a 
computer can have at your fingertips— gives you all the 
working skills you need to create, run. and debug programs in 
Pascal on the Apple II or Apple II Plus. Leads you painlessly 
from fundamentals to data structures, recursion, and other 
advanced topics. 

Hands-on BASIC for the IBM 5 
Personal Computer 

Herbert Peckham 352 pp., $19.95 

This authoritative manual demonstrates how hands-on BASIC 
and the IBM Personal Computer make a perfect match. The 
book helps you make the most of your IBM Personal Computer 
- and master the useful BASIC language. Plus, it covers 
applications using graphics and sound. 


VisiCalc is a registered trademark of VisiCorp, Inc, Apple Is a registered trademark of Apple Computer, InC- ISM is a registered trademark of International Business Machines. 


Also available: 



SASIC: A Hands-On Method, 2/e 

Herbert Peckham 306 pp., $14.95 

Useful with both time-sharing and personal compu¬ 
ters. this expanded second edition of the popular 
spiral-bound manual stresses hands-on experience 
to help you quickly become proficient in BASIC 
programming. Includes new material on string 
operations. 

Programming BASIC with the Tl Home 
Computer 

Herbert Peckham 256 pp., $17.50 

Goes far beyond the "Beginners BASIC 11 furnished 
with the Tl Home Computer, so you can explore the 
full range and power of Tl BASIC, including color 
and sound. 

Hands-on BASIC with a PET 

Herbert Peckham 267 pp., $15,95 

Fully explains in a friendly, relaxed manner exactly 
how to program Commodore Business Machines' 
PET Personal Computer using BASIC. 

The Elements of Programming Style, 2/e 

Brian W.Kemighan and RJ, Plauger 168 pp.. $11.95 
This second edition of the classic guide to efficient, 
effective programming for a wide range of tasks 
includes a useful set of rules for good programming 
— and numerous examples. 


^Available at your bookseller or ^ 
I computer store. Or use coupon I 
| for 15-day FREE examination! 

| McGraw-Hill Book Company 

| PCX Box 400, Hightstown, NJ 08520 

■ Please send me the bookCs) checked for 15 days 
! or approval. 

I □ Bill me. After 15 days I will pay for the book(s) I 
keep, plus postage, handling, and local tax, and 
return any unwanted bookts) postpaid. 

I □ Enclosed is my check/money order (including taxi I 
McGraw-Hill pays postage and handling, I may 
return unwanted bookts) within 15 days for refund. J 
I □ INTRODUCTION TO VISICALC MATRIXING, 

$22.95 (001605-4) 

S DAPPLE PASCAL: A HANDS-ON APPROACH, 

I $16.95 (049171-2) 

1 □ HANDS-ON BASIC FOR THE IBM PERSONAL I 
COMPUTER, $19.95 (049147-X) 

I □ BASIC' A HANDS-ON METHOD. 2/e, $14.95 I 

I (049160-7) 

J □ PROGRAMMING BASIC WITH THE T! HOME 
COMPUTER, $17.50 (049156-9) 
fl D HANDS-ON BASIC WITH A PET, $15.95 
(049157-7) 

1 D ELEMENTS OF PROGRAMMING STYLE. 2/e, 

$11,95 (034207-5) 

I Name-- 

I AddrefiS/Apt. _ 

_ City/State/Zip 


67-U4Q4-21443 | 























ting is very limited, although the result is almost as good 
as phototypesetting. 

After several months of use I am still completely 
satisfied with the ETI 2 * My typewriter requires less ser¬ 
vice {due perhaps to the fact that only final-draft material 
is printed); it is audibly quieter under computer control, 
and I understand there is a high-speed clutch inside the 
typewriter for running at full speed; and in the event that 
the unit requires service, I can rely on the speed and 
quality of IBM "at the office" service, instead of having to 
carry the printer into a store or ship it out. If my com¬ 
puter breaks down, I still have the typewriter, so I'm 
covered either way. 

Conclusions 

• The addition of ETP to an IBM Electronic Typewriter 
results in a reliable, robust system. If either the computer 


or the typewriter malfunction, you still have a portion of 
the system to work with. This is an important considera¬ 
tion for many businesses. IBM is known for its excellent 
service, 

•The print quality of the system is excellent and the char¬ 
acters available make it very flexible. Proportional spac¬ 
ing is an option with the right model typewriter, 

• Although the printer is not as fast as some others, the 
print quality is so superior that I don't mind waiting. 
The slow speed (15 characters per second) can be com¬ 
pensated for by using the typewriter's margins and tab 
functions, and is also offset by the 2000-character "spool¬ 
ing' memory buffer in the ETP, which frees the computer 
from waiting for the typewriter to finish printing. 

• By using an inexpensive dot-matrix printer for rough 
drafts and accounting printouts, this system yields 
greatest versatility and quality for the least investment.* 



WORD PROCESSING INTERFACE 

RS 232c / IEEE 4B-S Board jivit DIABLO 1610 / 
QUME Sprint 5 Emulation. 

Easily litled Kit gives word processing capability, 
retains original typewriter Features and adite cent¬ 
ering; r&‘Inca to;, auto C/Ft, Sold and aula under ■ 
score. 

INTERFACE READY TO 
INSTALL $295 

Dealer and Distributor Enquiries welcome 
AOM TECHNOLOGY LIMITED 
Scotia Houso, 6 High fie Id Street, 
LEICESTER, ENGLAND. 



r MEMORY EXPANSION— 
FOR APPLE® The company thfl! 

brought you tha first 32K RAM board tor 
Apple W® and Apple U + 41 now otters: 


• 128K RAM ALL FOnONLY $599 

Includes t. MOVEDOSiresoceies DOS) 

5 2 flAMEXPANO (lor Applesoll*. Ihiagar*) 

comprehensive 3 P$EUDO-DlSX lor DOS 3 a or 3-2 

nttwvw A PSEUDO-DISK lor CRM* 

tiachages 5. PSE UDO-DISK lor PASCAL 

• 64K RAM $425 

A medium range memory expansion board which can be 
upgraded to 12QK at a later date. (Upgrade Kit Bold 
tor $175) includes all 5 sort ware packages ottered 
with the 1B0K board 


• 32K RAM STILL ONLY $239 

The Old lavorile For Apple users. Includes our first 3 
sotlwere packages (ehove) wiLti CP/M* and PASCAL 
pseudo-disks now offered as options ($39 eachl- 


• VCEXPAND™ MEMORY EXPANSION 

ONLY $100 ™ VislCa1c * 

Expand memory available to Personsi Software's 

16 sector VtslCafc* Add 32K. 64X, or even i2AK !o 

youi present workspace (even if you already have a 

rfiK cart) in wllh IMS 

program plus one Or more JW WIT 

Saturn boards m eo* (DSC. Ann Artur, W «I0? 

Simple oooralion. 313/973-8422 
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AIM-65 

PROM PROGRAMMER 


PROGRAM PROMS WITH YOUR AIM-65 
FULL FEATURED. 

PROGRAM 

-VERIFY 

-READ 

■DUMP TO PRINTER 
-MORE 

PROGRAMS THESE 5 VOLT PROMS: 

2756. 27Tb, 2732, 27 W, 27128. 250B. 2516, 2532, MOR£ 
U$E5 STANDARD AfM-fc5 VOLTAGES- +5, *24VQC 


ASSEMBLED AND TESTED 

* ONLY $95.00 * 

+ $4.00 shipping & handling 

******* + **** 
SOJTFCH CONSULTANTS 
2393NWJ0rtl ROAD 
BOCA RATON , FM, J3437 
**** + ****** + 

TERMS: MONEY ORDER. C.O.D. 

PERSONAL CHECK. ALLOW 2 WEEKS 
FLA. RESI DENTS: ADD 5% SALES TAX 
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SMITH-CORONA 
TP-I 

Letter 
Quality 
Daisy 
Wheel 
12 CPS Text Printer 

s 699 

computer 
mail order 

east 800-233-8950 

In Pa. Call <717) 327 9575 

west 800- 648-3311 

In Nev Call (702} 588 5654 
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ASC Computers 


MULTIPROCESSING 
S100 & MULTI BUS 



8086 

CUSTOM CONFIGURATIONS 

♦ RAM/PROM MEMORY TO 1 MEG, 

♦ FLOPPYS & WINCHESTERS TO 90 M. 

♦ CRTS, PRINTERS & PLOTTERS 

♦ HI RES. GRAPHICS DISPLAYS 

♦ COLOR IMAGING & DIGITIZERS 

♦ DATA ACQUISITION-A/0 1-0 

♦ COMMUNICATIONS NETWORKS 

♦ UNIX, MP M, CP-NET RSX. 


A 28481 HARPER 
| S ST. CLAIR SHORES 
C MfCH 4808T 


-ai1 

779-8700 
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...WITH A FULL HOUSE OF 5 W DRIVES 


Micro-Sci has Ihree disk drives and two 
controllers so you con configure your Apple IP' or 
Apple II Plus "system to fit your individual budget 
and performance requirements 

THE FIRST ACE — R2 
The new A2 is Ihe prico/compatiblirty substitute 
tor the Disk IP intended os Ihe second drive on 
an existing control let, or os a full A2 subsystem. 
The A2 drive or A2 subsystem is on ideal choice 
when the drives will be primarily used for 
entertainment or prepackaged software programs 
THE SECOND ACE —A4Q 
TheA40 is a price/performance alternative to ihe 
Disk II. With 40 tracks, you get an additional 2QK 
bytes, and faster track to-track access. The A40 Is 
intended for use in dedicated DOS, CP/M and 
Pascal applications, and as o companion drive tor 
the A70. The A40 is Mlcro-Scfs most cost-effective 


disk subsystem for the Apple Its. 

THE THIRD ACE—A70 

The A70 is Ihe price/capaclty alternative 
At over a quader million bytes par drive, the A70 
has the capacity of two Disk Us or an eight-inch 
floppy but costs only slightly more than a single 
Disk II, One A70 supports a DOS file as large as 
270K, a CP/M rile up to 254K. and 560 blocks 
in Pascal. 

THE PAIR—MICRO SCrS CONTROLLERS 

The A2 comes with a unique new controller 
This con (roller supports any combination at A2s or 
Disk Us, you have complete flexibility 

The A40 and A70 shore o common controller. 
Mix A40s and A70s in any fashion, one A40 with 
one A70, two A40s or two A70s—ali on the 
same controller. 

You can have a Disk II or A2 controller with 


Disk II or A2 drives and still add an A40 or A 70 
subsystem, Thats full system-level compatibility. 

THE PAT HAND 

Versatility, reliability, capability are assured 
when choosing Micro Scl. Pick ihe drive, pick the 
controller, pick ihe capacity and function. Whatever 
your need, DOS 3,2,3,3, Pascal. CP/M, games or 
pre-packaged software. Micro Scl has the drive 
Stan wherever you choose with the knowledge 
Shut you cun expand wilhnul concern, All Mtcu>$ci 
products are backed by a full 120 day warranly 
(parts and labor). 

Our complete tine of Apple compatible products 
makes us the dealers choice Were always looking 
Tor good dealers 
International dealer Inquiries: 

International Markets Co . Telex: 69-6191 
TELEX CO ISA 
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17742 IRVINE BOULEVARD 


MICRO-SCI 

, SUITE 205 .TUSTIN, CALIFORNIA 92680 • 714/731-9461 

MICRO-SCI ISA DIVISION OF STANOUN CONTROLS. INC. 


TELEX; 910-346-6739 





User's Column 


Ada, MINCE, CP/M Utilities, 
Overpriced Documentation, 
and Analiza II 

An inveterate user of microcomputers expresses firm opinions 
on hardware , software , and other subjects. 


One of the nicest things that's come 
to Chaos Manor is Bill Godbout's 
(Compupro) M-Drive* I don't see 
how I got along without it* 

M-Drive is a way to fool your 
microcomputer and thereby make it 
run faster. First, you add a lot of 
memory; in my case, I installed some 
of Compupro's new 128K-byte 
boards. Then you put in Compupro's 
M-Drive, which fools your system 
into thinking that all that memory is 
really a disk. Thus read and write 
operations are sent to memory, not 
disk. You have to see it operate to 
believe how fast that speeds up pro¬ 
grams. 

Loading my text editor with Ezekial 
(my 2-MHz Z80 machine with iCom 
disks) takes about 30 seconds from 
disk. The Godbout 8085/88 machine 
with Godbout's direct-memory- 
access (DMA) Disk One Controller 
operating Qume DT-8 double-sided, 
double-density disks cuts that to less 
than 10 seconds. With M-Drive, 
loading is so fast / can t time it. Hit 
Carriage Return and the editor is 
loaded. The same happens when us¬ 
ing the PIP command, or a compiler, 
or the biggest command file I have* 
Do understand the Godbout con¬ 


jerry Pournelle 
c/o BYTE Publications 
POB 372 

Hancock, NH 03449 


troller and Qume drives are already 
very fast, and you must have a God¬ 
bout controller to run M-Drive; thus, 
the savings aren't as spectacular as 
they might be. Still, it's dramatic 
enough. 

When you get M-Drive, its set up 
to be the A drive in your system; 
whatever you write to A goes into 
memory, not onto a disk. That works 
all right, but it could be dangerous 
because what you save into M-Drive 
memory isn't really saved and would 
go away with a power failure* I could 
live with It, as long as it wasn't ad¬ 
dressed as the B drive (B drive is what 
I save all my text onto, and I'd find it 
hard to break that habit), but I 
wouldn't really feel comfortable 
about not having the material saved 
permanently. 

So, our resident genius Tony 
Pietsch decided to mess around with 
the BIOS (basic input /output system) 
and change things so that the system 
uses drive M as M-Drive* As Tony 
says, that's logical. 

He's got it going, along with a 
SUBMIT program (the CP/M batch 
utility) you can use on power-up to 
format your new drive and transfer to 
it most of the files you'll be using. 


After which, you log onto disk M and 
you're in business. Command files 
load instantly. Long compilations 
that have to write .PRN (print) files 
and make symbol tables and so forth 
go like sin. Posting accounts with my 
bookkeeping programs run in about 
10 percent of the time I With M-Drive 
it's feasible to use sequential access 
and fancy searches through your data 
base. 

I'm still appreciating the potentials 
here. For instance, it's now practical 
to have enormous programs with big 
overlays; with M-Drive, you can 
snatch them in and out as needed 
without the operator noticing it was 
done! 

It'll even help the word processor. 
Not, I hasten to add, for straight text 
creation: you'll still want to save ear¬ 
ly and often on disks , not M-Drive, 
But for checking spelling and gram¬ 
mar, for working with lots of long 
files you need to haul in and out of 
memory, and for anything that in¬ 
volves lots of disk access, you'll love 
M-Drive. 

It's also useful for program editing. 
You can log onto M-Drive, bring up 
Wordmaster, and have really fast ac¬ 
cess to all of a very long assembly 


290 ]uly 19B2 © BYTE Publications Inc 







■: 

■xox , 

.I:-:;:-:;:;:;:;:;:--'---:: x : : : : x [xjx ■ vXvXy ' ,...: : x : : x:::;:::;:: ■ ,x: : Xx '■ 

. : • • • 


CompuPro's quality computer products are available from two sources: Finer Computer 
Stores Worldwide, and now, from the growing network of Authorized CompuPro System 
Centers. 

A CompuPro Systems Center is more than a store — it's the first place you should turn to 
for business, scientific, and industrial computing solutions. Run by professionals for 
professionals, a Systems Center provides the following services: 

• Custom system integration from board level components. 

• Courteous and supportive customer training. 

• A staff programmer for software installation and customization. 

• A staff technician for hardware servicing and upgrading. 

• Local service support to keep systems running at peak efficiency. 

• Customization and upgrading of CompuPro’s high performance, pre-integrated 
computing systems (Scheduled for introduction later this year). 

That's not all; the proprietors of an authorized CompuPro Systems Center maintain full 
documentation on all CompuPro equipment, receive the CompuPro Courrier Newsletter to 
keep on top of new products, tips, and pricing, and attend periodic factory training seminars 
on CompuPro products. 

When you’re ready for professional level, state-of-the-art micro-computing, turn to the 
professionals listed below... they’re ready for you. 


BYTE SHOP OF HAYWARD 

1122B Street 
Hayward, CA 94541 
(415) 537-2983 


LOGIC SYSTEMS 

4800 Manzanita Avenue 
Carmichael CA 95608 
(916) 971-3133 


COMPUTER CENTER 

1514 University Avenue 
Berkeley, CA 94703 
(415) 845-6366 


MATRIX COMPUTERS 

720 Mendocino Avenue 
Santa Rosa CA 95401 
(707) 542-0571 


DIGITAL DELI 

SO W, El Camino Real 
Mountanview, CA 94040 
(41 5) 961-2670 


MICRO COMPUTER TECHNOLOGY 

1549 W. Brandon Boulevard 
Brandon, FL 33511 
(813) 685-7659 


G & G ENGINEERING 

1922 Republic 
San Leandro, CA 94577 
(41 5) 895-0798 


PRIORITY ONE ELECTRONICS 

9161 Peering Avenue 
Chatsworth, CA 91311 
(800) 423-5922 (213) 709-5464 


KEY MICROSYSTEMS 

978 Tiogue Avenue 
Coventry, Rl 02816 
(401) 828-7270 


$-100 INC. 

14425 N. 79th St. #B 
Scottsdale, AZ 85260 
(800) 582-3138 (602) 991-7870 


ComouPro. division of Godbout Electronics . Oakland Airnort. CA Q4614-0355 
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1 Mhz - 12 Bit A/D 

for your Apple II Computer 

Tine APPLE SCO PE-H Ri 2 analog to digital converter uses 
a hagh statu I My ouried zener voltage reference and a flash 
A/D to give 12 bit accuracy with a 14 bii dynamic fangs 

* DC to 1 Mhz Programmable Sample Rate 

* 2048 Sample Buffer Memory 

* Pretrigger Viewing 

* Continuous or Single Sweep 

* 4 Channel Software Supporl 

requires additional power supplyi 

* External Trigger fnpul 

The standard software provided with each. APPLE SCOPE- 
HR 12 includes all of the functions necessary to turn your 
Apple II computer mio a high quality digital storage 
oscilloscope In addition all of the SCOPE DRIVER options 
are being up-graded to handle the higher resolution data. 
Price per cnannui $695 


The original APPLESCOPE still provides the optimum 
price/performance trade off for those users requiring 8 bit 
converter resolution. 

APPLESCOPE INTERFACE 



* DC to 3.5 Mhz sample rate 

* 1024 byle buffer memory 

* Pretrigger Viewing 

* Programmable Scale Select 

■ Conlinuous and Single Sweep Modes 

■ Single or Dual Channel Trace 

Price for the two board AppiesGope system is *595 
EXTERNAL TRIGGER ADAPTER $29 


SCOPE DRIVE R Advanced software tor the APPLESCOPE 
analog to digital converters makes full use of ihe computing 
power of the Apple H to create a total data acquisition 
system, Available options include 

* Signal Averaging-Acquires 1 to 999 signal sweeps and 
displays the averaged result 

* Digital Voti Meter ■ AlIows use as real iime PVM or use lo 
measure points on an acquired sweep 

* Disk Storage - Allows automatic storage and recover ol 
acquired data on floppy disks. 

* Specirum Analyzer-Calculates and displays frequency 
spectrum of acquired data 





BUS RIDER 

LOGIC ANALYZER for the APPLE II 


The BUS RIDER circuit card silently rides the Apple II 
peripheral bus and allows real lime Tracking of program 
Mow. Software provided allows set up of trace parameters 
Irom The keyboard and read back o! disassembled code 
alter a program has been tracked 

# 32 bit by 512 sample memory buffer 

* Monitors Data and Address hus plus 8 external inpuls 

* Trigger on any 32 bit word or external trigger 

• Pretngger viewing 

The BUS RIDER is an invaluable development tool tor 
anyone working with Apple It or Apple 11+ computers. 

Price $395 


RC ELECTRONICS INC- 

7265 Tuolumne Dr. f Goleta, CA 9311 7 

■ (805) 968-6614 


language program. You do have to be 
careful to save everything onto a real 
disk after you exit Wordmaster—or 
periodically save from within Word- 
master by using the W (Write) com¬ 
mand. What I've done is set up a 
SUBMIT file that uses the PIP com¬ 
mand to copy the source from 
M-Drive to the disk in drive B before 
it assembles the file in M-Drive. Thus 
I've always saved the latest version of 
the source; and assembly (or compila¬ 
tion; we use this with CBASIC2, 
Pascal, FORTRAN, and C, too) is so 
fast that losing the compiled code is 
only a minor inconvenience. 

M-Drive makes a microcomputer 
with 64K bytes of RAM (random* 
access read/write memory) run like a 
big minicomputer. Highly recom¬ 
mended , 

One warning; be sure you get 
M-Drive from either Compupro or 
G&G Engineering. I know of one 
midwestern dealer selling a pirated 
version of M-Drive with a disk con¬ 
troller and memory not made by 
Compupro; it couldn't possibly 
work, since the controller didn't use 
DMA. 


dBASE II, Version 2.3 

I'm happy to endorse the improve¬ 
ments to dBASE 11 that fix many 
obscure and a few obvious bugs in the 
relational database. For example, 
you can now remove superfluous 
spaces from indexed files and main¬ 
tain up to seven index files for the 
database in use. You can use 
numerical variables as arguments in 
the string functions, a major conve¬ 
nience, and there are enhancements 
to the substring functions. 

One of the results of Ashton-Tate's 
"good guy" policy is that users tend 
to send them suggestions, which they 
implement in future releases. Thus 
dBASE II continues to grow and 
become more useful. 

I fear the documentation is still not 
all Td like it to be, but it's improved 
once again in the new version; now 
there's an index, explanation of error 
messages, and more examples. Even 


naive users can learn dBASE II from 
the document: I know, because I've 
watched them do it. 

I recommended this program in an 
earlier column. It's even better now. 


Ada and Assured Income 

Some predictions are easy to make. 
For example: if you want to assure 
yourself of a high salary in the years 
to come, learn Ada. It's as good as an 
annuity. 

Ada, of course, is the new language 
supported by the Department of De¬ 
fense; and as DOD support made 
COBOL important, their support will 
keep Ada vital. Named for the first 
computer programmer, Ada Augus¬ 
ta, Lady Lovelace, Lord Byrons 
daughter (she programmed Babbage's 
machines), Ada is a Pascal-like lan¬ 
guage with some of the elements of 
PL/L It is supposed to have overcome 
most of Pascal's defects, particularly 
in input/output (I/O). 

Unfortunately, Ada (once known 
as DQD-1) was designed by a com¬ 
mittee. It has a slew of features, many 
of which are so specialized that few 
will see any use for them. The lan¬ 
guage has grown so large and so com¬ 
plex that no one can possibly under¬ 
stand it, and lately there have been 
many warnings that bugs in com¬ 
pilers might cause strange side effects 
and interactions. Some MIT com¬ 
puter science people are concerned 
that if Ada programs control missiles 
and bombs, there might be results no 
one wants. 

I wouldn't know. Ada is so large 
that it is unlikely ever to run on 
microcomputers; and DOD insists 
that there cannot be any expansions, 
enhancements, additions, or subsets 
of Ada. Ada is Ada is Ada, and any 
Ada program should be compilable 
on any DOD computer that runs 
Ada. Portability is more important 
than convenience or small-system 
utility. That's the official attitude. 
You can make your own estimate of 
how stable it's likely to be. But one 
thing is certain, knowing Ada can be 
a valuable skill. 
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Superlexl II . S 129" 
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Executive Sec ret ary 1 199" 
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while your printer is printing! 
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Visidex . *189" 
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Accounting Plus 31 CALL 
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HIGH TECHNOLOGY 
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Job Control System . . *595” 
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Brodebund Payroll 
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Three Mile Island 
ABM 
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Castle Wallenstein 

Zork. 

Zorkll . 

Falcons ... 

Beer Run . . 

Raster Blaster 
Space Eggs 

Gorgon. 

Cops and Robbers 
Tigers in the Snow . 

The Battle of Shiloh . *32" 

The Shattered Alliance *48” 
Computer Baseball *32** 

Computer Quarterback . . *32” 
Sneakers . ’24” 

TGJoystick *48" 

TG Game Paddles , 34” 

K re 11 LOGO for Apple . .*149" 
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VP-3501 Videotex Data Terminal 
Turn your home TV into a 
timesharing videotex disolav. 


Only 


c 


Modem 
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VIC 20 
COMPUTER 

wfRF Modulator 

PRICED TOO LOW TO PRINT 

8K Memory Expansion , 53.96 

Phone Modem IfVtC by Bizcom 139-95 

0A TAC ORDER ff/Gass Pro g > 69.96 

Jupiter Landdrs (cart.) . 24.95 

Super Allen (cart.). . 24.95 

Midnight Driver (cart.) .24.95 
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QUANTUM DATA 

RS 232 Interface .47.95 

24K Memory 179.95 

Amok . 20.95 

Mini Mother Expansion Interface . 64.50 


A SHARP MINI 

PC-1500 LCD POCKET COMPUTER 

Extended BASIC system capable of 2 
dimens, arrays. Full graphic commands. 

Now Only s 239 so 

CE-150 Color Graphics Printer wild 
Cassette Interface. 

Now Only s 189' 5 

4K and 8K Memory Expansion IN STOCK! 


COMPUTERS it 

PC 1211 POCKET COMPUTER 
Formidable computing power. Prog. 
wi'BASIC lanquage. 24 digil LCD t 

Now Only S 134 9S 
CE-122 15-DIGIT MINI DOT PRINTER 

Print out programs 

Now Only S 99 S0 

FREE.' Cassette Interface (*50 Valuet with 
purchase of PC-1211. Ltd. Qty. 


Taw*c Instruments 


Tl 99/4A COMPUTER 

NEW LOW PRICE S 329 95 
FREE! RF Modulalor with 
purchase Of Tl 99/4A f50 Value) 
Extended Basic in Stock! 

Full line of hardware, software 
and accessories io stock I 
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ATARI 400 . s 329 OQ 

B10 Disc Drive. M59* 4 

8SO Interface..M79 ,s 

410 Programmable Recorder . ^79” 

Ax I on 32K Ram... *129™ 

POPULAR ATARt GAMES IN STOCK 4 


Thn% HEWLETT 
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HP-87A 
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Programming 
Power! 
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CRT screen lei Is il to ...69.95 
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a * * EPSON * ★ * 
MX-80 III F/T 90-136 Column Dot Matrix, 
Tractor or Friction Feed, Bidirectional, 80 
CPS, Graflrax Plus 549,95 
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MONITORS 
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SANYO DMC-6013 13 M Color 309.95 

NEC JS1201 12'Green 179.95 
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67 West 471 h Street. New York. N.Y. 10036 
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TOLL FREE OUT-OF-STATE 

800 - 221-7774 
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800 - 223-5661 
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apple computer 

Hayes Vlicromodem II.. $209 

Z8C Card .$ 259 

10 K RAM Card ...... . % 99 

Thunder Clock. . % 105 

Vtdex 80 Col, Card .. . $265 

St alien II. . $105 

LOBO Drive.. $989 

SOFTWARE 

V Is leal c., 
vismie , 

VI Side x. 

VlfliplOl., 

Vi si trend. 

Desktop Plan li 
BPI Accounting 
Wordstar, 

DB Master 
Easy writer . 

Datadex 


ATARI 


Atari 800,16*. 

$ 679 

Atari 400.16K. 

$ 399 

01 her Atari products. 

. CALL 

NEC 


PC 0001 A Computer. 

$ 799 i 

PC 8012 A I/O . 

$ 495 

PC-8031 A Disk Drives.. . 

I 799 

* MONITORS * 


Zenith. Green. 

$ 115 

MEC, Green. 

$ 175 

NEC, Color ... 

. $ 349 

AMDEK, RGB Color. 

. $ 750 

* PRINTERS * 


MX 00....,. 

$ 450 

MX 100 

$ 750 

NECB023 

$ 525 11 

Diablo 690 . 

$2299 

• CORVUS * 


5 MB Herd Disk 

$2595 

10 MB Hard Dish 

$4345 

20 MB Hard Disk 

$5245 

TCS ACCOUNTING 

SOFTWARE 


GLAR.AP, Payroll 0-, CP/M 

I69EA 

ALL 4. 

$ 235 

Inventory, 8” CP/M . 

$ 199 

Ik TOP QUALITY 

athana diskettes 

* 1 

$2 15 

1 g M SS/SD 

$230 

I 5" SS/DD 

$2 99 

1 5' DSfOD 

$2 50 

1 B" SS'SD 

$3 19 

1 rssfoo . 

$ 3 30 


L U Dealer Inquiries Invited 

| Price Includes 3% cash, prepaid discount. 

Money Orders or Cashier Checks, 

Personal 

checks allow 9 weeks to clear We accept 

VISA 6 Master Charge. NO COD Prices 

subject to change. Add 3% shipping. 

Min S3 00 Large items shipped freight collect. 

Calif res i den Is add 6% sales tax FREE 
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I'm no expert on Ada; but people 
who are tell me the first thing to do is 
get The ADA Programming Lan¬ 
guage , by I. Pyle (Prentice-Hall, 
1981). Unlike many programming 
language books, this one is more or 
less readable. After you have Pyle's 
book, you can buy or send away for 
the Government Printing Office 
document The ADA Programming 
Language (US GPO MIL-STD-1815), 
which contains the Ada standard. It 
won't do you much good. It's ab¬ 
solutely opaque, as dose to unread¬ 
able as anything you'll ever en¬ 
counter, but you might some day 
need to look up something in it. 

And finally, you can shell out $300 
to RR Software for Janus, an 8080 
Ada compiler. 

Janus is not complete Ada. No 
compiler designed to run on a micro¬ 
computer could be. It doesn't work as 
smoothly as its writers would like, 
either. It's slower than they care for, 
and programs benchmark-tested in 
Ada come out pretty low on the 
list—at least for the kinds of pro¬ 
grams that get benchmarked. 

Where Janus is supposed to shine is 
in optimizing calls to procedures and 
in giving error messages to the users. 
The compiler takes five passes- the 
first finds syntax errors at about 500 
lines per minute, the next three passes 
write the code, and the last goes back 
and fixes some things so that you can 
have gigantic procedures. If you were 
mad enough to write a 4500-line pro¬ 
gram consisting of a single call to one 
long procedure, it would compile it. 

They tell me it takes about 25 
minutes for Janus to compile the 
Janus compiler, which is about 4800 
lines. 

The Janus documents are more 
than adequate, if badly misspelled. 
There's no index in my present copy, 
but as I write this, RR Software is 
putting out a new version with com¬ 
pletely rewritten manuals. RR Soft¬ 
ware promises to include an index 
and to use a spelling checker, prob¬ 
ably The Word. The manual I have 
gives lots of examples, but my son 
Alex says not enough. Certainly 


you 11 need a good book on Ada in 
addition to the Janus manual. 

The current version of Janus does 
not have segmented compilation— 
that is, the ability to compile in 
chunks and link them and to do pro¬ 
gram swapping. RR Software is 
working on those and will furnish the 
update free to those who buy early 
versions that don't have segmented 
procedures. RR Software says that by 
the time this is published, it'll have all 
that done. (Note; I have recently 
received version 2, and it has a better 
manual and faster compiler.) 

I haven't done much work with RR 
Software's Ada. I know it works from 
others who've used it; and at the mo¬ 
ment, it doesn't have much real com¬ 
petition, certainly not in its price 
range. 1 know Supersoft has an Ada, 
but the company doesn't seem willing 
to send review copies—at least it 
doesn't answer letters. Thus, I've no 
idea what its product is like. Super- 
soft's ads don't mention data types. 

The present Janus compiler is writ¬ 
ten in Janus; the original one was 
written in Pascal/MT + . There are 
many features reminiscent of MT4- 
in Janus. 

I don't know how useful Ada will 
be for microcomputers; but I do 
repeat that learning Ada is good job 
insurance and having Janus running 
on your machine should help a lot. 

More on Janus as 1 learn more. 

MINCE Is Not Complete EMACS 

EMACS is the full-screen editor de¬ 
veloped at MIT's Computer Science 
Laboratories. Much (perhaps all) of it 
was written by Richard M, Stallman 
(RMS@A1 to those in the know), 
EMACS runs on the DEC PDP-11 
and on the LISP machines and has 
become the artificial intelligence com- 
munity's favorite text editor. 

Given the truly horrible editors 
that were in use before EMACS, 
that's easy to understand; and if 
MINCE, an 8Q80/Z8Q subset of 
EMACS, had no competition but ED 
(CP/M editor utility), MINCE would 
own the microcomputer world. How¬ 
ever, by the time EMACS was trans- 











































AIM 65. The professional’s 
microcomputer. 

Printer, display, full keyboard. Only $465.00. 


For professional learning, 
designing and work, Rockwell’s 
AIM 65" microcomputer gives 
you an easy, inexpensive 
head start. 

□ 20-column printer and display 

□ Dual cassette, TTY and 
general purpose I/O 

□ R6502 NMOS 
microprocessor 

□ System expansion bus 

□ Read/write RAM memory 


‘FORTH is a trademark of FORTH, Inc 
AIM 65 is a trademark of Rockwell International 


□ PROM/ROM expansion 
sockets 

□ Seif-prompt interactive 
monitor firmware 

□ Terminal-style keyboard 

□ Options available include: 

—PROM programmer 

module 

—RM 65 standard modules 
and card cages 
—power supply and 
enclosure 


For more on the AIM 65 micro¬ 
computer and how you can 
develop programs in assembly 
language, BASIC, PL/65, Pascal 
or FORTH * write Rockwell 
International, Electronic 
Devices Division, RC55, P.O. 
Box 3669, Anaheim, CA 92803. 
For location of nearest 
distributor or dealer call 
800-854-8099 (in California 
800-422-4230). 

Rockwell 
International 
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IN A WORLD 
FULL OF MEDIA HYPE, 
HOW DID DYSAN 
COME SO FAR 
SO QUIETLY? 


Or so fast? We didn't become a $ 100 
million-plus company in less than 
nine years by producing just any 
magnetic media We did it by making 
the best. The best in disc packs. In 
single rigid discs. In disc cartridges. 

In diskettes. And in mini-diskettes. 

Many major OEM s have recognized 
the difference that Dysan guality 
can make. And have endorsed it 
with their own private label. 

Today, there are sales offices and 
distributors in the United States and 

Dysan Corporation, U.S. Sales Offices: 

CA Los Angeles (213) 907-1803. Orange County (714) 851-9462, Sacramento j9l6| 966- 
8037, San Francisco/Sunnyvale (408) 727-9552, DC: Washington |703| 356-6441; GA: 
Atlanta |404) 952-0919 . !l Chicago |312| 882-8176. (800) 323-5609; MA: Boston (617) 
273-5955. (617) 229-2800 ' . Ml; Detroit |3I3) 525-8240. MN. Minneapolis. |6I2| 814-7199 , 
MO St. Louis (314) 434-4011. NY New York [212) 687-7122; OH: Cleveland (216) 333-3725. 
PA Pittsburgh |412| 261-0406. Philadelphia |609) 939-4762; TX: Dallas/Ft. Worth |8I7| 
261-5312 . WA Seattle |206) 455-4725. 

' Includes OEM Sales 

Dysan Magnetic Media Is also available Worldwide; 

Argentina. Australia. Austria, Belgium, Brazil. Canada. Chile. Colombia. China. Denmark, Ecuador, 
Finland, France. French Polynesia, Greece. Guatemala, Hong Kong. Iceland. India. Israel. Italy, 
Ireland. Japan, Korea. Malaysia. Martinique. Mexico. Netherlands. New Zealand, Norway Peru. 
Philippines. Puerto Rico, Saudi Arabia. Singapore. South Africa, Spain. Sweden. Switzerland, 
Taiwan, Thailand, United Kingdom. Uruguay, Venezuela. Western Germany 

Oysan Flexible Diskettes are also available from all Computerfand Stores, Sears Business 
System Centers, and many independent computer outlets nationwide. 


throughout the world, selling and 
servicing Dysan precision magnetic 
media...to OEM's, end users and 
retail outlets. If our media was just 
like everyone else's, we never would 
have come this far this fast. 

Precision magnetic media from 
Dysan. Our media says it all. 

For the location of the Dysan sales 
outlet nearest you, contact Dysan at: 
(408) 988-3472 Toll Free: (800) 
538-8133 Telex. 171551 DYSAN 
SNTA TWX: 910-338-2144 
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Our Media Is Our Message 

5201 Patrick Henry Drive 
Santa Clara, CA 95050 
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lated into MINCE, we had other full¬ 
screen editors, so MINCE hasn't had 
things all its own way, 

I don't much like MINCE. My dis¬ 
like is largely prejudice; and do 
understand that there are many, 
many programmers who can't praise 
MINCE highly enough. At G&G 
Engineering, at Sorcim, and in soft¬ 
ware house after software house, the 
programmers have gone over to 
MINCE and would rather fight than 
switch. 

So what's so good about it? 

First, it does work. If I had to 
choose between MINCE and Word¬ 
star, I'd be hard pressed; MINCE is a 
better programming editor and is 
more than just adequate for docu¬ 
ment preparation. It doesn't print—to 
print your text you need a separate 
format program, such as Mark of the 
Unicorn's Scribble—but that's not an 
insuperable handicap, Wordstar 
doesn't really integrate editing and 
printing either; in Wordstar, editing 
and printing are separate functions 
accessible from the main menu. 

Of course WRITE, the program I 
use, does have both print and edit; it's 
very easy to watch the Diablo, spot 
an error, stop the print job, fix the er¬ 
ror, and restart at the top of the page; 
and somehow fate has arranged that 
some errors can't be spotted until 
they're on paper. You can't do that 
with MINCE, but then you can't easi¬ 
ly do it with Wordstar either, 

MINCE, unlike Spellstar, has no 
built-in spelling program, but The 
Word, or Microproof, or Spellguard 
used with MINCE would be just 
about as fast and convenient. 

Other good features of MINCE are 
"windows" and multiple buffers. You 
can work on two documents at the 
same time, editing each in turn, and 
even transferring text from one docu¬ 
ment to the other. Chunks of each 
document can be visible on the screen 
simultaneously if you like. This is a 
powerful feature, and one I wish my 
favorite editor had, 

I suspect the reason MINCE is so 
popular with programmers, though, 
is that it's not merely an editor, it's a 


program. If you're a real hacker, you 
can rewrite MINCE to suit yourself; 
rearrange the commands, change the 
whole command structure, and add 
macro instructions, complex com¬ 
mands, and features. You can tailor 
MINCE so that it knows what 
language you're programming in, and 
if you're very clever, you can use 
MINCE to find a number of syntax 
errors like unbalanced parentheses, 
missing semicolons, and the like. 


MINCE insists on telling 
me things I don't want 
to know. 


MINCE is written in Leor Zolman's 
BDS C {B. D. Software C) and comes 
with an experimental linker, which 
Mark of the Unicorn won't guarantee 
to work with any arbitrary BDS C 
programs but will guarantee to work 
with all of its programs. Along with 
this linker you get some of the C 
source code for MINCE, plus .CRL, 
relocatable, object-code files for the 
rest. With those and some ingenuity 
and hard work, you can merrily 
change and extend MINCE and then 
try to debug your changes. 

However, the ordinary microcom¬ 
puter user is unlikely to find any of 
this useful. You have to know the C 
language and a lot about MINCE, 
and to find out a lot about MINCE, 
you have to wade through some three 
pounds of documents. 

Those documents are almost ade¬ 
quate for learning MINCE. Some¬ 
times, useful information is hidden in 
some pretty obscure places: it took 
me weeks to find out how to enter 
Auto Fill mode—that is, to make the 
machine wrap words from one line to 
the next without my having to hit 
Carriage Return. The information 
was in the document; but it wasn't in 
the index, and there was no example 
of its use, probably because the docu¬ 
ment writer used it so often it was 
easily overlooked. 

But the documents are useful. The 
editor works, and it is a full-screen 
editor. Why, then, don't I like it? 


I'm not really sure, which is why 1 
warn you not to place too great weight 
on my opinion. I do have some specif¬ 
ic critiques. 

First, MINCE, as does EMACS, 
uses the "kill" (delete) mechanism for 
text moves. That is, if you erase any 
text longer than a single character, 
MINCE saves that in a stack, and the 
next time you hit Control-Y, the last 
item killed is "yanked" back in to be 
placed at the current cursor position. 
The next Control-Y gives back the 
next-to-last killed text, and so forth. 

I find that intolerable. Suppose I 
locate some text I want to move. 1 kill 
it; then I go where I want to put it. 
That, however, requires some re¬ 
arrangements, and a couple of lines 
need to be deleted. I kill them, and 
then I've got to take them back, yank 
them, and stash them somewhere, 
because they're now at the top of the 
kill stack and what I want is under¬ 
neath them, 

I greatly prefer the system used by 
WRITE and Electric Pencil, in which 
you mark text for later movement, or 
even Wordmaster's mini-buffer, in 
which you can store text and later 
recover it. I see no reason to combine 
the kill and move functions the way 
EMACS and MINCE do. 

Like Wordstar, MINCE will not 
automatically rejustify your text. If 
you're in Auto Fill mode and go back 
and insert or delete from a previously 
written paragraph, you must com¬ 
mand the editor to rejustify every¬ 
thing; it won't do it "automagically." 

Another of my objections to 
MINCE is that, like Wordstar, MINCE 
insists on telling me things I don't 
want to know. Again following 
EMACS, MINCE has two status lines 
at the bottom of the screen. One tells 
you what editing mode you're in, 
what percentage of the document is 
above the cursor, and other such in¬ 
formation; the other comes into ex¬ 
istence when you're typing one of 
MINCE's long command lines, 
"Escape Meta Control-X Fill Space" 
or something of the sort. These 
distractions are omnipresent, while I 
prefer my screen to hold nothing but 
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my text. If I want information, I 
know how to ask for it; it needn't be 
volunteered. 

Finally, I don't care for the MINCE 
"philosophy" of commands. Now do 
understand: MINCE commands are 
for the most part logical, Control-f 
moves the cursor forward a space, 
Control-b moves it back a space, 
Escape-f moves it forward a word , 
and Escape-b moves it back a word. 
There are commands to move by line, 
sentence, and paragraph. There's a 
simple way to insert arguments 
before a command: you just press 
Control-u, then 5, then Control-f, 
and the cursor moves five spaces for¬ 
ward, And so forth. 

Many writers and programmers 
like that command structure. It drives 
me nuts, I suppose because I'm used 
to the WRITE commands, which are 
similar to the Electric Pencil system I 
learned. I think it's more than pure 
prejudice: that is, I believe that hav¬ 
ing the cursor commands laid out in a 


small cross-shaped pattern near the 
control key is better than scattering 
them across the keyboard as EMACS 
does. And certainly I prefer being 
able to use the repeat feature of my 
keyboard. You can't with MINCE 
because most of the really important 
commands need two keystrokes, the 
Escape key and something else. 

Having said all that, I also have to 
repeat that many writers and pro¬ 
grammers like MINCE a lot; and even 
I'll admit that if I didn't have either 
Wordmaster or WRITE (for program¬ 
ming and text creation, respectively), 
I'd probably use MINCE to replace 
the missing one. 

Overpriced Documentation 

I do more public speaking than I 
ought to. Even at my outrageous fees, 
it rarely pays enough to justify the 
time investment. Thus I turn down 
more engagements than I accept, and 
1 almost never speak for free. There 
are exceptions. A few months ago. 


Stephanie Rosenbaum called to ask if 
I'd be keynote speaker to a meeting of 
the Special Interest Groups on System 
Documentation and Office Automa¬ 
tion of the Association for Com¬ 
puting Machinery. The meeting 
would be in Los Angeles, and it 
wouldn't take long, and it's an impor¬ 
tant group, and. . . . 

If it hadn't been Stephanie, I'd have 
said no, but she's special. Stephanie is 
an old friend of Larry and Marilyn 
Niven, and she has a useful psychic 
power: put Stephanie in any city of 
the world, and she will unerringly 
lead you to a good restaurant. And 
since she goes to many of the same 
conventions I do, I figured it would 
be well to keep her goodwill. After 
all, 1 might be stuck in—hut no, I 
may have readers there. 

Anyway, I spoke to the groups, 
pointing out that the pairing of these 
special interest groups prompted an 
interesting insight: the reason we 
don't yet have the "paperless office," 
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INEXPENSIVE MASS STORAGE 

Gallium lO, 20, 30 & 40 megabyte disk systems 
are the MOST cost-effective winchester disk systems 
for your Apple* II computer. 

The Galllum-IO Is available in a lO Mbyte 
configuration for an introductory price of $ 2495 . 
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that unfulfilled dream of the office 
automators, is that we don't have 
anything like decent system docu¬ 
mentation, And the reason we don't 
have good documentation is because 
companies will pay their program¬ 
mers well but figure any damned fool 
can write. So if they bother to hire 
writers at all, they generally take few 
pains in choosing them and pay them 
no better than they do the janitor. 
The results are obvious. 

One result is that executives look 
over the instructions for the new per¬ 
sonal computer the company wants 
to give them and have the computer 
installed in a closet accessible to the 
secretaries. Secretaries can admit they 
don't understand how to use the 
thing. A vice-president can't, and 
because it's obvious to him that he 
could read those instructions until he 
was blind and he still wouldn't know 
how to use the system, he's not going 
to be seen to fail, which is why the 
automated office never gets past the 
reception room. 

All this is obvious and fits nicely 
into my tirade about software prices 
and Levitical documentation. 1 have 
here a catalog of software prices. Ig¬ 
noring program prices, 1 look at the 
cost of manuals only; most run $30 
and up, A few are lower in price. 
Take Digital Research's SID (Sym¬ 
bolic Instruction Debugger), an ad¬ 
vanced DDT (Dynamic Debugging 
Tool), quite useful if a bit overpriced 
at $195. The manual costs $15, and 
for that you get sixty-nine BVi by 11 
pages of typescript. About half those 
pages are incomprehensible. 

What does it cost to produce 70 
pages and perfect bind them into a 
soft cover7 Well, let's do it the expen¬ 
sive way: go to a local offset house, 
and you won't pay more than 3 cents 
a side. That's $2.10. Add a report 
cover, and you're up to $3, I suppose 
I could manage to spend $4, but I'm 
also certain Digital Research didn't. 
Assume $1 shipping, and sell these to 
distributors at perhaps 40 percent of 
the cover price, or $6; you make $2 
per copy, 50 percent return on invest¬ 
ment. Not bad for a backlist item 


whose development costs have been 
written off long ago. 

And have you ever tried to read 
that manual? Just open it at random. 
You get brick walls of type and 
lengthy paragraphs that cover several 
topics each, all written by someone 
trained to use lots of technical words 
and few examples. Why is this? 

Nor am I trying to single out 
Digital Research, because by and 
large it plays more fairly than others. 
Its manuals are among the lowest 
priced. To some extent 1 suppose the 
sale of manuals helps make up for the 
thefts of the programs the manuals 
describe. If people give programs 
away, the recipient still must get 
manuals. 

I suppose that's the reason com¬ 
panies would give for charging $50 
and up for books that can't cost a 
tenth of that to produce, 1 might even 
agree that's reasonable-—if the 
manuals were useful. But often they 
aren't. 

I have two remedies for bad docu¬ 
mentation. First, it's easier to teach a 
good writer what programs do than it 
is to teach a good programmer how 
to write. True, there are a few happy 
instances of hackers who are also 
good writers, but not very many. 
Usually the talented writer is not a 
brilliant programmer, while the good 
programmer is more easily com¬ 
prehended by his machine than by 
mere humans. Good writers can, 
however, be taught the elements of 
programming. They can learn what 
programs do, and they can learn how 
to use the programs. 

So the first remedy is to hire people 
who can write. And don't assume 
that because they have degrees in 
English, or "communications," or, 
God save us, "technical writing," 
they know what they're doing. The 
real test is whether you can read and 
understand what they've writ¬ 
ten—and whether they can make you 
want to read it. 

Isn't that reasonable? After all, 
your customers are presumably in¬ 
terested in your product. You have 
their attention. So why should your 
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manuals be dull7 They ought to be ex¬ 
citing! You ought to have your cus¬ 
tomers eager to get the program run¬ 
ning because it's going to do some¬ 
thing for them. 

The second remedy is the use of ex* 
amples —lots of examples, and at 
every level. When you introduce a 
new command, show precise /y what 
you type into the machine and what 
result is expected. Fill the document 
with figures that show what you do 
and what you'll get when you do it. 
Don't try to save paper! At the prices 
you charge for software documenta¬ 
tion, the production cost is the least 
of your worries. 

But beyond the specific examples of 
each command (and combinations of 
commands ), there should be more; 
examples of the whole program in ac¬ 
tion. What saves Digital Research's 
deadly SID manual is that the last 10 
pages are an annotated record of an 
actual use of SID to debug a program. 


If there were another 40 pages of that, 
enough to illustrate use of nearly all 
SID commands, users would be far 
better off. 

But there's more. Let's take Super¬ 
calc as an example. The manual has 
quite a lot about the Supercalc com¬ 
mand structure, with good examples 
and tutorial. Besides, Supercalc has 
really nice on-line Help files. But if I 
were Soreirn, Td add another volume 
to help document that $295 program. 
I'd get an MBA to devise some ex¬ 
amples of Supercalc in use. I'd include 
a demonstration financial analysis 
and two or three other such pro¬ 
grams. 

(As a courtesy, I sent a copy of this 
column to Sorcim; I had a call from 
the executive assistant to the presi¬ 
dent of the company. They're going 
to take my advice and add some ap¬ 
plications programs to the Supercalc 
package, * , ,) 

I'd think everyone trying to market 
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high-priced software would want to 
include lots of useful applications. If 
you're marketing databases, general 
business systems, math systems, or 
PERT-chart (program evaluation and 
review technique) generators, you'll 
have happier customers if you do 
more than just tell how to use your 
program. 

Show the user what your stuff can 
do, and watch sales soar. 

Who's Friendly Now? 

As the microcomputer world ex¬ 
pands we have decisions to make. 
What will become the 'standard op¬ 
erating system'' of our upgraded new 
systems? 

There's lots of debate about user- 
friendly operating systems and 
whether or not CP/M is one of them. 
Unix users want more Unix-like fea¬ 
tures. 

Certainly CP/M has its bad fea¬ 
tures. Everyone is weary of the 
"BDOS ERROR ON B: R/O" idiocy. 
Cryptic error messages may have 
been good enough for old-style sys¬ 
tems short of memory {and short of 
space on the disk system track), but 
surely there's no excuse for that now. 
After all, CP/M is supposed to be 
licensed for a single computer; can't 
Digital Research come up with a ver¬ 
sion intended for full 64K-byte sys¬ 
tems using double-density disks—a 
version with reasonable error traps or 
at least informative error messages? 

While they're at it, why don't they 
put ST AT (CP/M's utility that gives 
statistical information about disk 
contents) and SUBMIT into the ex¬ 
ecutive command structure? Why 
must these be separate programs? 
Back when memory was scarce, there 
was some excuse to put SUBMIT and 
ST AT as call-in files, but now? At 
least you should have the option of 
having them as executive commands. 

Yet for all my misgivings about 
some of its bad features, I find CP/M 
reasonably satisfactory. Partly that's 
familiarity; but partly it's my kit of 
CP/M utilities. Take /.COM for ex¬ 
ample. This is a program that lets you 
write a whole slew of commands and 
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LOGO : 


Language of the 80 ’s 



Apple Logo and Logo for the Apple 

II introduce you to a dynamic new com¬ 
puter language that not only enables 
educators to make full ana innovative 
use of the teaching potential of modern 
computers but also offers programmers 
an easy-to-use system of considerable 
power. 

Readers of this book will see that 
the designers' vision of Logo as a virtu¬ 
ally unlimited educational tool has now 
become a reality. Logo enables even 
young children to use the computer in 
rewarding, self-directed projects, while 
at the same time providing sophisticated 
users with a powerful and expressive 
general programming system. This book 
presents the reader with a complete 
guide to the exciting applications of this 
unique procedural language. 

The author introduces programming 
techniques through Turtle Geometry—a 
series of fascinating exercises involving 
both Logo programming and geometric 
concepts. Later chapters illustrate more 
advanced projects that utilize Logo’s 
sophisticated list-processing capabili¬ 
ties; these include the conversational 


DOCTOR program with its simulated 
psychotherapist and an INSTANT pro¬ 
gram with which parents and teachers 
can create a programming environment 
for preschool children. The book also 
contains reference material of enduring 
value to sophisticated users. 

Get in on the ground floor of the 
burgeoning Logo movement with this 
comprehensive, detailed guide to the up 
and-coming computer language of the 
Eighties! 

This book is published in two versions: 
Apple Logo is for users of Apple Logo™ 
software (distributed by Apple Computer 
Company) and contains an appendix for 
users of Tl Logo™ Logo lor the Apple II is 
specifically for users of Logo software 
developed at MIT for the Apple H computer 
(distributed by KrelJ Software and Terrapin, 
Inc.) Logo for the Apple II also contains ap 
pendices that enable users of Apple LogoTM 
and II Logo™ to carry out the projects In 
the book. Be sure to specify Apple Logo or 
Logo for the Apple j| when ordering! 

Apple Logo Logo 

S14.95 $14,95 

240 pages, 240 pages, 

softcover, illustrated softcover, Illustrated 


ORDER TOLL FREE 
800 - 258-5420 


BVTE Boohs 
■iUvS 70 Main st ' 

I •nil Peterborough, N.H. 03458 
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input prompts and go away while the 
computer runs them. It's a bit like do¬ 
ing a SUBMIT file, except that you 
don't have the needless work of 
creating and editing a file; you just 
type a command line. 

Example: 

/ ASM FOO; LOAD B:FOQ; B:; FOO 

will assemble FOO, load it as a 
.COM file on disk B, log onto disk B, 
and then run FOO. 

The /.COM program is advertised 
under another name for about $30; 1 
got my /.COM from Workman's 
Utility Disk One, which also contains 
a whole slew of other stuff that makes 
CP/M more convenient: things like 
Ward Christenson s disk catalog pro¬ 
gram, which actually lets me find the 
file 1 want in seconds rather than 
making me hunt through box after 
box of disks. 

And do you grow weary of collect¬ 


ing junk files on your master disk? 
What you need is D.COM, which sits 
on your disk and tells you what gar¬ 
bage has been added since the last 
time you checked. That's on Work¬ 
man Utility Disk One also, as are a 
half dozen other valuable utilities. 

Workman Associates has also 
come out with Utility Disk Three. 
This one contains XDIR.COM, a 
directory utility that works with 
CP/M 2.x to list your directory 
alphabetically and also shows the size 
of each file, how many files are on the 
disk, and how many bytes are avail¬ 
able. It's like doing DIR and ST AT at 
the same time. 

Disk Three also contains a lovely 
file comparator written by Leor 
Zolman. Leor is an MIT undergrad¬ 
uate who wrote the BDS C compiler 
that I often rave about. A few months 
ago I confessed a problem to him: 
Larry Niven and I work on collab¬ 
orative novels. (Plug: The Mote in 


God's Eye , Pocket Books; Lucifer's 
Hammer, Fawcett Books; Oath of 
Fealty, just coming out in paperback 
this spring from Pocket. Oath has a 
lot about computers, including peo¬ 
ple with computer I/O devices im¬ 
planted in their heads.) Anyway, we 
often find we've both worked in¬ 
dependently on the same chapter. 
Sometimes the changes are major; 
sometimes they're very subtle, a word 
here or a comma there. 

So here is the problem: we have 
two versions of 40 pages of text. How 
do we merge them into one? 

First, we have to see where they 
differ. After that it's easy enough to 
decide which version is better. So 
Leor wrote us a program to do that. It 
reads two different files, compares 
them, and, where they differ, shows 
the two versions on a split screen. 

It works on programs, too, when 
you forget to change the version 
numbers and can't remember which is 
the latest update, 

Leor's COMPARE.COM, the up¬ 
dated XDIR, and a number of other 
utilities that make CP/M more 
friendly are available on Workman's 
Utility Disk Three. 

Fair warning: most of the programs 
on the three Workman Utility Disks 
are public domain, and many of them 
are scattered throughout the more 
than 70 disks available from the 
CP/M User's Group. Workman takes 
the most useful, polishes the docu¬ 
mentation a bit, and puts them out as 
a service. 

Eliza Grows Up 

Are computers smart? just what do 
we mean by artificial intelligence? 
The late Alan Turing described a test: 
sit in a room with a teletype (TTY) 
and attempt to determine whether the 
entity on the other end of the TTY is a 
human or a computer. If you can't 
tell, then the program is intelligent. 
The Turing Test, as it has come to be 
described, has yet to be passed by any 
machine, but it did generate some in¬ 
teresting programs. 

One of the first was done by MIT's 
Joe Weizenbaum, who wrote Eliza in 



Announcing Expanded Disk Storage 
For IBM Personal Computers 

Simple plug-in installation 
no additional electronics or wiring required. 

Internal Drive: 

• Single sided with 168K bytes IBM format.$215 

• Double sided with 336K bytes IBM format.$385 

• Double sided with 650K bytes IBM format.$570 

• Two double sided drives with 1.3M bytes IBM format.$1140 

External Drives: (Includes drive, power supply, cabinet and cable) 

• Single sided with 168K bytes IBM format ..$315 

(Maximum two drives externally) 

• Double sided with 336K bytes IBM format.$485 

(Maximum two drives externally) 

• Double sided with 650K bytes IBM format.$670 

(Maximum two drives externally) 

Drives are IBM compatibility tested with a 90-day warranty. 

For more information, call or write: 

'W' 2 INTERFACE. INC. 

7630 Alabama Ave., Unit 3 

Canoga Park, CA 91304 
(213) 341 -7914 

Quantity and deafer discounts available upon request. 
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Why wail? 


Announcing the mbp COBOL Compiler 
for CP/M-86... 
available now. sS& fP ] 

Recently, 16-bit microcomputers have been the big 
news. And here's more news just as big: the 
mbp COBOL Compiler tor 16-bit systems. Not 
a 'sometime-in-the-future' product, it's here now 
—we're already delivering. 

For commercial and administrative applications, COBOL 
has long been recognized as the language. 
It's standardized and maintained like no other lan¬ 
guage-witness its popularity on mainframes for 
the last twenly years. Now, as 16-bit micros grow 
in popularity, so will COBOL. How can it miss? 
For business micro users, it opens up a whole 
range of benefits that previously only mainframe 
and mini users enjoyed. For application software 
developers, It's a completely new market—for 
dealers, too. 

The mbp COBOL Compiler's fine features include: 
meets ANSI 74 Standard (low intermediate), 
certification applied for • real executable machine 
code—run-time efficient, memory efficient ■ use- 
proven reliability • user-friendly (example: over 
500 error messages) • maximum portability pro¬ 
tects software investments. 

And it's available now for CP/M-86, iRMX-86* and 
ISIS*; available soon for OASIS-16* and MS-DOS* 

Who is mbp? We're a worldwide company with 
more than Iwenty-five years of system software 
experience—more than Iwelve in custom COBOL 
Compiler installations for mainframes and minis. 
Now, this vast experience is also available to 
micro users. Take advantage of it—send the 
coupon or call today and start getting mainframe 
capabilities from your CP/M-86 micro. Why wait? 



nrDTp 

SOITWARE.ancI J— 1 ^ 
SySTEMS TECHNOloqy INC. 

7700 Edgewater Drive, Suite 626 B 
Oakland, California 94621 
Phone 415/632-1555 


mbp COBOL is what I've been waiting for. 
Please send me today: 

Special introductory offer 

□ mbp COBOL for CP/M-86 at single 
copy special introductory price of $990." 

(User's Manual included. Offer expires July 30! 
1982 when reta i1 pri ce will be com e $1400.) 

□ mbp COBOL User's Manual only $95. 

□ Complete mbp COBOL information, 

□ Please hove a representative contact me with 
information about OEM and distributor 
arrangements. 


Name. 
Title__ 


Company__ 

Street [no PO Box numbers]___ 

City_State_Zip_ 

□ Check enclosed □ VISA 

10 UPS CO.D. O Mastercharge 

fAdd S3 tor shipping. Californio residents add sales tax.] 


Card Number_Exp, date__ 

Signature_ 

Hardware required: 96K memory hard dtsk, 8-ioch floppy. 
‘CP/M-86 is o Digital Research trademark, iRMX-86 and iSiS 
□re Intel TMs; OASIS-]6 rs a Phase One Systems, Inc TM; 
MS-DOS is □ Microsoft, Inc TM. 


mbp COBOL. Now. 
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CP/M* Users: 

Access IBM 
with ReformaTTer™ 


ReformaTTer conversion software lets 
you read and write IBM 3740 disk¬ 
ettes* on your CP/M or MP/Msystem. 

ReformaTTer is ideal for CP/M users 
who want 

* Access to large system data bases 

* Distributed data processing 

* Offline program development 

* Database conversion 

With ReformaTTer, you have the 
ability to 

* Bidirectionally transfer complete 
files between CP/M and IBM 

* Automatically handle ASCII/ 
EBCDIC code conversion 

* Display and alter IBM 3740 direc¬ 
tory and data 

Enjoy the same advantages of main¬ 
frame access that other ReformaTTer 
users have. Customers like Upjohn, 
MGM/Mars, The United Nations, 
Arthur Young & Co., Sandia Labs, 
PMC Corp., and Stanford University 
all use ReformaTTer* So can you. 


Other versions of ReformaTTer con¬ 
version software include 

CP/M - DEC (RT 11) 
TRSDOS Mod. II - CP/M 
TRSDOS Mod, II - DEC (RT 11) 
Order ReformaTTer today for only 
$249. 


*IBM 3740 basic data exchange format Refor- 
niaTTer requires one 8" floppy drive. 



( 415 ) 324-9114 

TWX: 910-3707457 


467 Hamilton Av. f Suite 2, Palo Alto, CA 94301 


CP/M is a reg. trademark of Digttai Research 

I --- 

|Please send complete information on the follow- 

ling versions of ReformaTTer^ ___ 

I_ 

JlJ Please send ReformaTTer CP/M ~ IBM. My 
(check for $249 (plus 6‘/3% tax for Cal, res.) 
|[ I Charge to my U Visa ' I Mastercard 

I*_ 

I 

I Signature_ 

I Name_ 

[company___ _ . _ _ 

J Street_ 

{City- 

I Sla te_ _Zip __ 

J Mail to MicroTech Exports, Inc. 

,467 Hamilton Av.. Suite2, Palo Alto, CA 94301 
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Items Reviewed 



M-Drive 

Compupro Systems 

Oakland Airport, CA 94614-0355 
(415) 562-0636 

128K 

256K 

$1590 

$3100 

dBASE 11, Version 2,3 

AshtonTate 

9929 Jefferson Ave. 

Los Angeles, CA 90230 
(213) 204-5570 


$ 695 

CP/M 

SID (Symbolic Instruction Debugger) 

SID Users' Manual 

Digital Research 

POB 579 

Pacific Grove, CA 93950 
(408) 049-3896 


$ 180 
$ 295 
$ 15 

Utility Disk One (includes / .COM and D.COM) 

Utility Disk Three (indudesXDIR.COM and COMPARE.COM) 
Workman and Associates 

112 Marion Ave. 

Pasadena, CA 91106 
(213) 449-5140 

$32.50 

$32.50 

Anallza II 

Supersoft 

POB 1628 

Champaign r IL 61820 
(217) 359-2112 

(with source code) 

$ 50 
$ 100 

Janus 

RR Software 

POB 1512 

Madison, WI 53701 
(608) 244-6436 


$ 300 

MINCE 

Mark of the Unicom 

POB 423 

Arlington, MA 02174 
(617) 489-1387 


$ 175 

Supercalc Users' Manual (with proof of program registration) 

Sorcim Corporation 

1333 Lawrence Expwy., No. 418 

Santa Clara, CA 95051 
(408) 727-7634 

$ 40 

Books Reviewed 



The ADA Programming Language 

1. Pyle. Prentice-Hall, 1981. 


$15.95 

The ADA Programming Language 

Naval Publications and Forms Center, Philadelphia 
(US GPO MU-STD-1815) 

(215) 697-3321 

one 

copy free 
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THE LAST MEMORY ", 64K static RAM/EPROM 'board, sets the industry standard in cost and performance 


urtiyersities. 


Board Without RAM 

16 K 

61k 




4-mm 




. . a*. Ji ;jyh <>;*;<» 

• ■ • x - " • 

'Ail yAKlVS''wii p, o. 6. -U: •’ ...: ' 

VVn'f £tj Twii 


static memory systems me 

IS So. Van Buren Ave. Suite 209 

Freeport. Illinois 61032 (815) 235-8713 
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Fancy 

Shmancy 

Elaborate microprocessor develop¬ 
ment systems coat a lot of money, and 
they can close off your engineering 
options by locking you Into |ust one or 
two kinds of chips. Sound familiar? 
Well, read on-we’ve got a better Idea. 

Use your desktop computer; anything 
that will run CP/M* Is tine. With our 
microprocessor cross-assemblers you 
can produce software for eleven of the 
most popular chip families, and more 
are on the way. 

In two years on the market, our cross- 
assemblers have gained a reputation 
for quality, performance, and rellablll* 
ty. Hundreds of Industrial R&D labs 
and several major semiconductor 
houses have found these products a 
fast, cost-effective way to develop 
their microprocessor software. We In¬ 
vite you to Join them. 

CP/M CROSS-ASSEMBLERS 

Extremely fast absolute assemblers, 
running under CP/M. Generate object 
file {Intel hex or Motorola S-record for¬ 
mat) and listing from standard assem¬ 
bly language for the target processors 
listed. Features Include comprehen¬ 
sive syntax checking, listing control, 
nested conditional assembly, and In¬ 
sertion of external source flies. All ver¬ 
sions hated have been thoroughly 
field-tested and are available now. 



XASMG5 . . . 

. . 0805 


XASMO0 ... 

..0809 


XASM18.. 

..1802 


XASM48. 

. . 8048/41 


XASM51 . .. 

.. 8051 


XASM65... 

.0502 


XASM68 . . . 

. . 6800/01 

NEW! 

XASM75 . . 

. . NEC 7500 


XASMF8 . . . 

. . F8/3870 

NEWI 

XASMZ8 . . . 

. . Z0 


XASM40G ., 

.. COP400 


Assemblers .. $200.00 each 

except XASM75 $500.00 

Visa and Mastercard accepted, We ship on S" 
single-density and Soficard + 5.25" diskettes Ask 
us about other formats OEM INQUIRIES INVITED. 

* Trademark ot Digital Research 



DOVER, DEL 19901 
302-734-0151 
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about 1965. Eliza simulates a rather 
stupid Rogerian nondirective thera¬ 
pist. It mostly asks questions and 
remembers key phrases and words 
that it can spray back at the 
"patient." Weizenbaum often tells 
how he became upset by people's 
responses to this program, that peo¬ 
ple insisted on treating it as a lot 
smarter than it is and some acted as if 
it were a real psychiatrist, 

1 frankly find that hard to believe. 
My suspicion is that the people treat¬ 
ing Eliza with exaggerated respect 
were pulling Joe Weizenbaum's leg. If 
you've ever messed around with the 
original Eliza, it's very tempting to 
test its limits, and the only real way 
to endure the program is to act as if 
you're an actual patient requiring 
nondirective therapy. Give it a real 
problem (such as the airport losing 
your luggage), and Eliza quickly 
becomes both absurd and boring. 

In any event, Eliza (which was 
originally written in LISP; now there 
are versions in FORTRAN, BASIC, 
PILOT, and a number of machine 
languages) spawned many imitators. 
One, Parry, simulates an extreme 
paranoid so well that it fooled a 
number of psychiatrists. Incidentally, 
I'm told that several experimenters 
have had Eliza and Parry talk to each 
other, but the results weren't very in¬ 
teresting. The problem is that neither 
program is very smart. Consequent¬ 
ly, there have been many attempts at 
improving Eliza, Now comes Analiza 
II from Supersoft Associates. 

Analiza II is written in CBASIC-2; I 
have a note saying that the distribu¬ 
tion copy will be compiled with 
CB-80, which will make it very fast. 
You do not get the source code, John 
Holland, the program's writer, says 
Analiza II "is Eliza taken to the next 
level of intelligence." 

He couldn't prove it to me. True, 
when we got the program, my son 
Alex and his Air Force Academy 
friend Jeff spent about two hours 
playing with it; and when first run, it 
gave interesting messages, such as 
"John told me that if you gave me a 
bad review I should erase all your 


disks." And, indeed, Analiza II does 
do a number of things more in¬ 
terestingly than Eliza does. For one 
thing, Analiza II has a PILOT-like 
response structure that lets it give dif¬ 
ferent responses depending on your 
answers to its questions. 

The program comes with a 
booklet, Operator's Guide , which Jeff 
described as "better than the pro¬ 
gram." (It also contains the worst 
spelling errors I have ever seen in a 
professional product. Example: 
"capitolization.") The guide tells how 
to add questions and responses to 
Analiza IPs database, so that you can 
set up the program to respond to par¬ 
ticular people (or, if you like, attempt 
to make it a "better" psychiatrist). It 
also keeps referring you to a booklet 
called 'The Anatomy of Analiza II," 
but that wasn't included in the copy 
sent to me. 

Unfortunately, if you go through 
all the work of adding sentences and 
phrases and the tike, they won't be 
around long. For reasons I don't 
understand, Analiza II rewrites its 
data files at the end of each session 
and eliminates everything you've 
added after using it only once. Thus, 
you can play jokes on friends, but 
you can't reaily use Analiza II to 
develop your own AI experiments, 
especially since you don't get the 
source code. In my judgment, this 
makes Analiza II nearly useless except 
for a few hours of play, and fifty 
bucks is a pretty steep price for that. 

Last-minute addition: I've now 
received a review copy of the Analiza 
II source code (in CBAS1C). I like it. 
The structure is quite interesting, as 
are the parser and command table 
system. It's a pretty specialized thing. 
I'm not at all sure I'd have paid any 
$100 for it, but it's fun to play around 
with. I think I see ways to make it a 
lot smarter, and 1 doubt I'd have had 
time to write a program as smart as 
Analiza II, at least not for a couple of 
years. 

Next time, communications, net¬ 
works, hardware, and my new book 
on small computers. ■ 
























Wefe selling 

"landon 

with abandon! 


We are overstocked! 

Our warehouse runneth over with 
Tandon Drives. 

Help! 

Help us clear the decks and help 
yourself to significant savings on these 
excellent products. 

We've always been high on Tandon. 
(Even when weTe not up to our knees 
in 'em.) They offer an unsurpassed 
storage capacity, a very advanced dual¬ 
head design, increased throughput — 
and proven reliability. 

So at these prices, you should 
definitely buy a drive. Buy two. Maybe 
someone you know is having a birth¬ 
day soon. Buy one for them. 

Call immediately. They won’t last 
very long. 

Hopefully. 

TandorVsTMlOO series of 5-inch mini¬ 
floppy disk drives all feature TandoiVs 
patented read/write head design. 
Available in four models: 

TM10G-1 A single-sided, 40 track, 
5,25-inch floppy-disk drive with a 
storage capacity of 250K bytes unfor¬ 
matted and a track4o-track access time 
of 5-milliseconds_209.00 

TM100-2 double-sided, 40 track per 
side, 5.25-inch floppy-disk drive with a 
storage capacity of 500K bytes unfor¬ 
matted and atrack-to-track access time 
of 5-milliseconds.275,00 


TM100-3 A single-sided, 80 track, 
5.25-inch floppy-disk drive with a 
storage capacity of 500K bytes unfor¬ 
matted and atrack-to-track access time 
of 3-milliseconds.275.00 

TM100-4 A double-sided, 80 track per 
side, 5.25-inch floppy-disk drive with a 
storage capacity of 100GK bytes unfor¬ 
matted and atrack-to-track access time 
of 3-miHiseconds...399.00 

Tandon’s TM848 “Thiniine” series of 

8-inch floppy-disk drives all feature 
TandorYs patented read/write head 
design. The unique ‘Thinline” design 
allows two drives to be installed in the 
same space as a single conventional 
drive. 

Available in two models: 

TM848-1 A single-sided, 77 track floppy- 
disk drive with a storage capacity of 
600K bytes single density and 1,2 
megabytes capacity double density 
(IBM format), and a ^millisecond track- 
to-track access time .. .$420.00 

TM84S-2 A double-sided, 77 track per 
side floppy-disk drive with a storage 
capacity of 1.2 megabytes single den¬ 
sity and 2,4 megabyte capacity double 
density (IBM format), and it has a 3- 
millisecond track-totrack access time. 
.. $515,00 


We built a reputation on our prices 
and your satisfaction. 

We guarantee everything for 30 days. If anything is 
wrung, return the item and we'll make it right. And we'll 
gay the shipping charges. 

We accept Visa and Master Card on all orders; COD 
orders, up to $300,00, 

Add $2.00 lor standard UPS shipping and handling on 
orders under 50 lbs. delivered in continental U.$ Call for 
shipping charges over 50 lbs. Foreign. .FPQ and AP0 
orders, add 15% for shipping, Californians, please add 
6% sales tax. 

Prices quoted are Tor stock on hand and are subject to 
change without notice, 



CCjMPUTER 

PRODUCTS 


lb order or for information call 

( 213 ) 706-0333 

Modem order line: (213)883-8976 

31245 LA BAYA DRIVE, 
WESTLAKE VILLAGE, CA 91362 
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Hardware Review 


Color Computer Disk System 


The new disk-drive system for the 
TRS-80 Color Computer should final¬ 
ly dispel the myth that this new entry 
into the personal computer market¬ 
place is just a toy. 

The disk system uses a standard 
5 Vi-inch floppy disk in a double-den¬ 
sity, single-sided format. It intercon¬ 
nects with the Color Computer 
through the cartridge socket and can 
accommodate up to four drives. It of¬ 
fers many of the standard disk system 
features and some unique ones. The 
keyword in the disk system design 
seems to be simplicity. 


Colin Stearman 
143 Ash St, 
Hopkintcm, MA 01748 


First Impressions 

As always with Radio Shack prod¬ 
ucts, my first impressions of the disk 
system were very positive. It was 
shipped in a compact carton and was 
simple to unpack and connect. The 
package contained five items: a disk 
drive, disk-controller cartridge, rib¬ 
bon connector, blank floppy disk, 
and the owners manual (see photo 1), 

Being familiar with Radio Shack's 
written material, 1 knew what to ex¬ 
pect when 1 opened the owners 
manual. It's a clear, we 11-organized 
guide to the use and operation of the 


disk system. Many pictures and ex¬ 
amples make comprehension easy; I 
don't think the manual will frighten 
anyone. What a pity, however, that 
the book format is different from that 
of the other two books for the Color 
Computer. They are wide and squat; 
this one is tall and thin. 

1 installed the disk system quickly 
and easily. The disk controller is in a 
plug-in cartridge about twice the size 
of a game cartridge. An edge connec¬ 
tor at the rear of the controller ac¬ 
cepts one end of the ribbon cable. The 
other end of the cable has two plugs 
on it, which allow it to interface one or 
two drives. Another ribbon cable is 
needed for a three- or four-drive sys¬ 
tem, The disk drive has its own 
power cord and connection socket for 
the ribbon cable (see photo 2). The 
ribbon cable is adequately long 
(about 18 Inches), but the plugs are 
not keyed or polarized, making it 
possible to insert them incorrectly 
into both the controller cartridge and 
the disk drive, I did not plug in the 
wrong connections while powering 
up the system, but it seems likely that 
this mistake could be made, causing 
damage because one side of the rib¬ 
bon connector plug connects to 
ground for screening. This would pre¬ 
sumably make it feasible to ground 
outputs from the disk drive. 

Connection of the disk system does 


At a Glance 

Name 

TRS-80 Color Computer Disk System 

Manufacturer 

Radio Shack 
Tandy Corporation 
Fort Worth r TX 76102 

Dimensions 

8 9 by 15.25 by 30.5 cm (3.5 by 6 by 12 
in] for the disk-drive unit; system also in¬ 
cludes a plug-in cartridge and ribbon con¬ 
nector 

Price 

$599 for drive 0; S399 each for drives 1,2, 
and 3 

Features 

T56 r 672 characters per disk; ROM-based 


operating system; double-density, 35-track, 
5 H-inch floppy disk; 250.000 bps 
transmission speed; up to four drives per 
system 

Hardware Needed 

Radio Shack TRS-80 Color Computer with 
at least 16K bytes of RAM 

Software Needed 

Extended BASIC 

Documentation 

92-page book 

Audience 

Anyone with a Color Computer who 
wants to get serious about personal com¬ 
puting 
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Well help you 
play your cards right 


WITH A BUILT-IN RS-232 SERIAL PORT. 


Seattle Computer has a winning card for owners of 
the Personal Computer. It's RAM+ the new expansion 
memory that can make your Personal Computer 
unforgettable by adding up to 256K of memory. 

And RAM4- cards can put money on the table. 
Each comes with a built-in RS-232 serial port—which 
would cost $150 from IBM. This serial port uses IBM 
supplied software and can be used as IBM COM1 or 
COM2 leaving an open slot for further additions — 
like another RAM+ card. 

Available in 64K, 128K, 192K or 256K, RAM+ 
is expandable, fast and reliable, and is made by Seattle 
Computer, the creators of the operating system for the 
IBM personal computer. 


/"MI* rtn irv 


Each card conies fully assembled, tested and 
with a 1-year guarantee. Expansion kits are also available. 

How to order: RAM-E is available only 
through your local computer store. Call us toll free 
at 1-800-426-8936 for the location of your nearest 
RAM + dealer 

The RAM-K A great deal for owners of the 
I BM Personal Computer. 


1114 Industry Drive, Seattle, Washington 98188 
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DISK SPECIAL 

MEMOREX3401 5%" 

SINGLE SIDEO.SINGLE DENSITY 

1 Box 10 Boxes 

$22. 95 $20. 95 


We have a complete inventory including 
soft sectored, hard sectored and special 
formats. Even if your part number is not 
listed, WE STOCK IT IF THEY MAKE IT. 

Cali for quantity pricing 

-MAXELL— 

MD11 BV*“ SINGLE SIDED $32 95 

MH1 I SINGLE OR DBL, DENSITY 


$48.95 


MD21 5% "DOUBLE SIDED 
MH2 J SINGLE OR DBL DENSITY 

MD1 DD-5S4"SS, QUAD DENSITY $44.95 
IVID2 DD~5%"DS, QUAD DENSITY $54.95 


FD1 

FH1 

FD2 

FH2 


^ SINGLE SIDED 
SINGLE OR DBL. DENSITY 


$43.95 


3481 

3483 

3485 

3491 

3493 

3504 

3501 


8"DOUBLE SIDED 
SINGLE OR DBL. DENSITY 95 

-MEMOREX- 

5%"SINGLE SIDED 
SINGLE OR DBL. DENSITY $28.95 
w/HUBRING 

5% "DOUBLE SIDED 
SINGLE OR DBL. DENSITY $36.95 
w/HUBRING 


SV'SS, QUAD DENSITY 
5% ”DS f QUAD DENSITY 


$37.95 

$51,95 


744 


[ 5!4"5I 
SNG. I 


744D [ | 


3062 1 8"SINGLE SIDED 
3015 J SINGLE DENSITY 

3090 ~8 rr SNG. SIDE. DBL. DENSITY $35.95 
3104 -8 ,r DBL. SIDE. DBL. DENSITY $41.95 

-SCOTCH- 

SINGLE SIDED, 

DENS. w/HUBRING 
514" SINGLE SIDED, 

DBL.DENS. w/HUBRING 
5DOUBLE SIDED, 

DBL. DENS. w/HUBRING 
740- 8”SNG. SIDE, SNG. DENSITY 
741* 8”SNG. SIDE, DBL. DENSITY 
743* 8"DBL, SIDE, DBL, DENSITY 
HEAD CLEANING KITS, 5’A” OH 8" 

Minimum shrpping charge $3.00 Shipped UPS. All 
offers subject to withdrawl without notice, advertised 
prices reflect a 2% cash discount forders prepaid prior 
to shipment]. C.O.D.'s and credit card orders are 2% 
higher. 


745 


$26.95 


$28.95 

$33.95 

$40.95 

$29.95 

$37.95 

$47.95 

$22.95 


0 Mini ^ 
Micro 
Mart, Inc. 

Box2991BSyracuse, f\LY. 13220 
315 - 422-2056 
TWX 710-541-0431 

WRITE FOR FREE CATALOG 


not require you to open up the com¬ 
puter or perform any other modifica¬ 
tions. The only requirement is that 



Photo 1: Co/or Computer with attached 
disk-drive system. 


%\v\vv\ 



Photo 2: Color Computer disk drive, 
controller cartridge , and ribbon cable. 
The controller cartridge plugs into the car¬ 
tridge socket of the Color Computer and 
connects to the disk drive via the ribbon 
cable . The disk drive has its own power 
cord , 



Photo 3: Controller cartridge interior ♦ 
The Disk BASIC ROM is on the bottom 
left , and the long narrow 1C to its im¬ 
mediate right is the disk controller . The 
ribbon cable connects on the right. 


the computer have at least 16K bytes 
of memory and Extended BASIC. 

Connections completed, I powered 
up the system with a thrill of anticipa¬ 
tion. The screen greeted me with: 

DISK EXTENDED COLOR BASIC 1.0 
COPYRIGHT (C) 1981 BY TANDY 
UNDER LICENSE FROM MICROSOFT 

OK 

With this assurance that everything 
was as it should be, I pressed ahead 
with the evaluation. My first impres¬ 
sion of the disk system was how easy 
to use and simple it was. 


Disk Drive 

The disk drive itself is a compact, 
vertically oriented unit. The on-off 
switch, fuse, and ribbon connector 
socket are on the rear panel. The 
front pane! contains the drive door, 
the door-release control, and the "in 
use" LED (light-emitting diode). 
Overall, it is remarkably similar to 
the TRS-80 Model I disk drive. It is 
manufactured by TEC (Tokyo Elec¬ 
tric Co. Ltd.) in Japan and is well con¬ 
structed using both cast and sheet 
metal with very few plastic parts. The 
circuit boards are double sided and 
coated, but the ICs (integrated cir¬ 
cuits) are not in sockets, for the most 
part. The drive contains its own 
power supply. 

The feel of the unit is good. The 
disks go in smoothly and locate with 
a positive click. The door and door 
release operate with a solid feel and 
give a sense of confidence that every¬ 
thing is well. 


Disk-Controller Cartridge 

The controller (see photo 3) is 
manufactured in the U.S. All the ICs 
are in sockets. The housing for the 
controller card is high-impact plastic. 

The main functions are performed 
by a Western Digital floppy-disk for¬ 
matter/controller IC (FDl 79333) and a 
ROM (read-only memory). The re¬ 
maining ICs are either low-power 
Schottky 7400 series TTL (transistor- 
transistor logic) or a PLL (phase- 
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Bright 


BATTERIES AND BULBS is just one of the many bright 
ideas developed by Alfred Bork and the staff of the 
Educational Technology Center at UCI. This 
computer-based learning program makes exten¬ 
sive use of graphics to lead the student through 
an empirical investigation of electrical circuits 
using observations simulated on the com¬ 
puter. The computer dialogs for Batteries and 
Bulbs, as with other UCI-developed course 
material, is designed to work for students 
of all ages. Some build intuition, some aid 
reasoning capability and some increase 
understanding of science. 

The material was developed on a 
Terak 8510/a. a complete black and 
white graphic computer system that is 
compatible with DEC’s PDP-11 series of 
minicomputers. The 8510/a offers a high 
degree of interactivity, flexibility of dis¬ 
play format (characters and graphics can 
be mixed and controlled independently) 
and animation capability. In fact, no other 
graphic computer system offers the com¬ 
bination of features that UCI found in the 
Terak 8510/a. 

So, if you're in the market for bright ideas, we'll 
be happy to send you a list of the computer- 
based learning material available from UCI’s 
Educational Technology Center. Or, if you’re 
creating your own, we’ll send you complete 
information on Terak graphic computer systems. 


Dr Alfred Bork, Director 
Educational Technology Center 
University of California, Irvine 



The Leaders In 
Instructional 
Computer Graphics 


14151 North 76th Street. Scottsdale. Arizona 85260 ■ (6021908-4801. 





SYS gives 
S-100 the best 
in networks. 


with TurboDOS* 

With CP/M* compatible TurboDOS and MuSYS 
network slave boards you can turn any Z80-ba$ed, 
S-100 system into a superior multi-processor, multi¬ 
user network. 


TurboDOS is faster than CP/M for system func¬ 
tions. TurboDOS supports larger files (134 MB) and 
disks (1048 MB) and, unlike CP/NET*, it's compatible 
with nearly all 2,2 applications software. Many fea¬ 
tures which are optional, extra cost or not available at 
all in CP/M are standard with TurboDOS. Add a 
MuSYS NET/82’ and youVe got a complete, hard¬ 
ware isolated network slave including Z80A CPU, 
two serial ports and many other advanced features. 
For special applications an additional bank of 64K 
memory is available. 

Expand your S-100 system economically with MuSYS 
now! Ask for all the facts on TurboDOS and our ex¬ 
panding line of network slave boards. 

(Generous quantity/dealer discounts available.) 

‘Turt*>D05 ra a tractennark at Software 2000, fnc CP.'M and CP/MET an? trademarks 
of Digital Research Inc. NET/S2 is a trademark of MuSYS Com 



Speoaflists in Multi-user Microsystems 


1451 Irvine BIvcL Suite 11 
Tustln, CA 92680 
(714) 730-5692 
TWX: 910-595-1967 
CABLE: MUSYSTSTN 
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locked loop). Only three adjustments 
were evident around the PLL. 

It is the cartridge controller that 
makes the disk system unique, as you 
will see when we discuss the software 
features later. The cartridge can con¬ 
trol up to four separate disk drives. 

Command Set 

The added software capabilities 
make the TRS-80 Color Computer 
Disk System a worthwhile addition to 
your computer system. Disk Extend¬ 
ed BASIC gives you an additional 36 
BASIC instructions. These are shown 
and described in detail in table 1 on 
page 318. Naturally, they are all 
associated with the use of the disk 
drive, and some are extensions of 
commands already available with Ex¬ 
tended BASIC. They maintain the 
overall syntax of the other BASIC 
commands. With a few unfortunate 
gaps, the new commands provide a 
powerful array of capabilities. More 
on the gaps later. 

Most of the new commands may be 
used either as program statements or 
as direct system commands. There¬ 
fore, it is possible to have your pro¬ 
gram rename a file or kill it from the 
disk, for example. Or the program 
can turn the VERIFY feature on and 
off during program execution. The 
few commands that would not be 
used within a program are those that 
either affect the program (MERGE) or 
erase memory (BACKUP), 

Disk Operating System 

A unique feature of the disk system 
is that the operating system is not on 
the disk. It is permanently contained 
in the ROM in the controller. This 
gives several important advantages to 
the user. First, it means that almost 
the entire space on the disk is avail¬ 
able for data files. (One sector is oc¬ 
cupied by the directory, and some 
data on the disk is for disk control,) 
Second, there is no such thing as 
booting the operating system, any 
more than you need to boot Extended 
BASIC, for example. And because the 
operating system is in ROM, it can¬ 
not be disrupted by errant programs. 
(A faulty machine-code program 
could overwrite the area in RAM 










LIKE MAGIC 


Wild Hare Multiplies the Capabilities 
of Data General Systems 


• TSS transforms Data General's RDOS, CS/COBOL 
(ICOS) and INFOS® into true Multi-User, Multi.-Lingual. 
Time-Sharing Systems. 

• Alternative to AOS at a fraction of the cost 

• Runs on any NOVA® as well as ECLIPSE® 

• No software modifications needed to upgrade from 
NOVA® to ECLIPSE® 

• Transparent to all standard Data General and user 
software 

• Each user can run the Language of his choice, such as 
ALGOL, FORTRAN. BASIC, COBOL, etc. 

• Accommodates up to 26 users 
.♦ 30 Day trial period available 


NOVA*, ECLIPSE®, and INFOS® are registered trademarks of Data General Corporation 
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BACKUP source drive TO destination drive 
Duplicates contents of source drive to destina¬ 
tion drive. If no destination drive is given, 
prompts caJJ for swapping disks in one drive. 
CLOSE ^buffer,, . . 

Closes communication to I/O buffers speci¬ 
fied. If buffer is omitted, ail are closed. 
COPY filename!. TO filename! 

Duplicates files onto the same or different disk 
drives. 

CVN(siring uariable) 

Converts a 5-byte coded string created by 
MKN$ back to the number it represents. 

DIR drive number 

Directory of files on default disk drive, 
DRIVE drive number 

Sets default drive number. 

DSKINI drive number 

Formats a disk in the drive specified, 

DSKIS drive number, track , sector, sfr.nur.l, 
str.uar + 2 

Inputs data directly from disk, bypassing the 
file directory system. This command can ac¬ 
cess the directory itself. 

DSKG$ drive number, track, sector , stringl, 
5*nng2 

Outputs data directly to disk, bypassing file 
directory system. This command can over¬ 
write the directory itself. 

EOF (buffer) 

Detects whether or not the file attached to the 
buffer is at the end. 

FIELD $buffer,field size AS field name . 

Organizes space within a direct-access file buf¬ 
fer into fields, 

FILES buffer number, buffer size 

Determines the number of buffers to allocate. 
Up to 15 may be reserved; 2 are reserved on 
startup, each 256 bytes long, 

FREE [drive number ) 

Returns the number of free granules left on the 
disk. 


GET if buffer, record number 

Gets the next record number or the record 
number specified from a direct-access file and 
puts it into the buffer. 

INPUT ibuffer,variable name, , , 

Inputs data from the buffer and assigns to 
variables. 

KILL filename 

Deletes the file from the disk, 

LINE INPUT ftbuffer.data 

Inputs a full line of data up to the ENTER 
character from the buffer. 

LOAD filename M 

Loads a BASIC file from the disk. The R. if in¬ 
cluded. will cause it to be run. 

LOADM filename, offset address 

Loads a machine-code program from the disk. 
An optional offset can be added to the pro¬ 
gram's loading and running address, 

LOC (buffer) 

Returns the current record number of the 
direct-access file associated with the buffer 
specified. 

LQF (buffer) 

Returns the last record number of the direct- 
access file associated with the given butter. 
LSET field name ~ data 

Left justifies the data within the field specified. 
MERGE filename, R 

Loads a BASIC program from the disk and 
merges it with one in memory. If R is includ¬ 
ed, the resulting program is run. In line 
number conflicts, lines from the disk take 
precedence. 

MKN$(n umber) 

Converts a number into a 5-byte coded string 
for storage in a formatted-disk file. 

OPEN 1 > node' ‘, # b uffer , filename, record length 
Opens a file for sequential input or output, or 
direct access, and assigns a butler to it. Record 
length sets direct-access record sir.e: If size is 


not given, it defaults to 256 bytes. 

PRINT § buffer, data list 

Prints the data to the buffer specified, 

PRINT ^buffer. USING format r data list 

Prints data to the buffer using the specified 
format. 

PUT ^buffer, record number 

Assigns a record number to the data in the 
buffer. The current record number is used if 
none is supplied. Used for direct-access files. 
RENAME o/d filename TO neio filename 

Changes the old filename in the disk directory 
to the new name, if it is not already in use. 
RSET field name = data 

Right justifies the data in the field specified. 
RUN filename fR 

Loads the named file from disk and runs it T If 
R is given, all open files remain open. 

SAVE filename, A 

Saves the named BASIC file on the disk, file 
extensions are provided automatically if not 
given. If A is given, files are stored in full 
character format and not in BASIC token for¬ 
mat, 

SAVEM filename,first address, last address, execu¬ 
tion address 

Saves a machine-code program on disk start¬ 
ing at first address and ending at last address. 
Execution address is read during LOADM for 
automatic start-up, 

UNLOAD drive number 

Closes all open tiles on the specified drive. If 
drive is not stated, closes all files on current 
default drive. 

VERIFY ON/OFF 

Turns the disk-write-verify feature on and off. 
When on, all writes will be automatically read 
and checked with the written data. Any errors 
are flagged. 

WRITE # buffer,data list 

Writes the data to the specified buffer. Com¬ 
mas separate data list items. 


Table 1: Disk Extended BASIC command set. 



The A2-3D1 
Graphics Family. 

professional graphics 
for you 

and your Apple II. 

mgl^LOGIC 

Communications Corp. 

713 Edgebrook Drive 
Champaign, IL 61820 
(217) 359-S482 

Telex' 206995 rs Iherfigi stered trade-merit t?f Apple Compu ter Inc. 


Map of the University of Illinois campus 
constructed with A2-GE1 and A2-3D2. 
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ANNOUNCING... 


80 Columns 
for the 
ATARI® 800 

The FULL-VIEW 80 

Display Card combines the best 
of two worlds — 80-column 
capability with normal ATARI 
40-column/graphics mode. 
80-column mode provides upper 
and lower case characters with 
full descenders. 


Add the 32K MEMORY PLUS 
with the FULL-VIEW 80 to 
achieve a 48K, 80-column 
system. The 32K 
MEMORY PLUS card 
operates with both the 
ATARI 400 and 
ATARI 800 to increase 
the ATARI memory 
capacity to 48K. 

The ATARI 
FULL-VIEW 80 and 
32K MEMORY PLUS 
join the family of 
APPLE products 
currently available 
from BiT3 


FULL-VIEW 80- 

80 x 24 display for the 
APPLE II and 
APPLE II PLUS 
supplies upper 
and lower case 
with full descenders, 
line drawing graphics, 
and shift key detector 
for typewriter-like 
operation. 




APPLE 


Contact your 
ATARI or 
APPLE dealer 
or BiT 3 
for more 
information. 


ATARI 



DUAL-COMM PLUS 

Two independent serial I/O ports 
for the APPLE II combines 
features of APPLE High Speed 
Serial Card and APPLE Communi¬ 
cations Card in one card. 
Baud rates range from 
50 to 19,200. 

Great with the FULL- 
VIEW 80 and a modem. 


MEMORY PLUS- 

16K addition to increase 
your 48K APPLE to 64K. 


ATARI PRODUCTS: 

Full-View 80 $349.00 

32K Memory Plus $179.00 

APPLE PRODUCTS: 

Full-View 80 $295.00 

Dual-Comm Plus $239.00 
Memory Plus $149.00 


ATARI if a registered trademark of ATARI,, Inc.; 
FULL-V1EW80 and MEMORY PLUS ar? registered 
trademarks of BIT 3; APPLE I Ms a registered trade* 
fTiark of Apple Computer. Inc. 


■IBir3m 


COMPUTER CORPORATION 


8120 Penn Avenue South, Suite 548 
Minneapolis, Minnesota 55431 
(612)881-6955 
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TI "SILENT 745" 
TERMINALS 

Over 200 terminals in excellent condition (light commercial use) 
under continuous Texas Instruments maintenance. Available 
immediately—free delivery. Call collect for more information. 

Russ White 
Multi List Inc . 

(212) 997-6075 
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Hexadecimal 



Address 

Function 

Comments 

□000— 

System direct 

Scratch pad memory 

00FF 

page RAM 

for BASIC 

0100— 

Extended page 

Scratch pad memory 

03FF 

RAM 

for Extended BASIC 

0400— 

Video memory 

Screen display when 

05FF 

RAM 

in text mode 

0600— 

Additional system 

Scratch pad memory 

0988 

RAM 

for disk Extended BASIC 

0989— 

Dynamically allocated RAM 



for the following functions: 



1. File buffer area (256 bytes) 

Changed by FILES. 


2. File control blocks (843 bytes) 

Control for each buffer. 



Changed by FILES: 



Bytes = < FILES + 1) x 281 


3. Graphics video memory (4096 bytes) 

Can be changed by 



PCLEAR. Minimum is 1536 bytes. 



Maximum is 12228. 


4 BAS 1C p rog ram sto rag e 

Available space for 4,5, and 6 


5. BASIC variable storage 

is set by space allocated 


6. Stack 

for 1,2,3,7, and 8. 


7. String space (20Q bytes) 

Can be changed by CLEAR. 

3FFF(16K) 

8 User memory (0 bytes) 

For machine-code programs 

7FFF(32K) 


can be set by CLEAR. 

8000— 

Extended Color 

Read-only memory 

9FFF 

BASIC ROM 


A000— 

Color BASIC ROM 

Read-only memory 

BFFF 



G0Q0— 

Disk BASIC ROM 

Read-only memory 

DFFF 


in controller cartridge 

EO00— 

Unused 


FEFF 



FF0O— 

Input/Output 

PIA and VDG control, 

FFFF 


interrupt vectors 

Table 2: Color Computer memory map. Using Disk BASIC ' memory is allocated dynamically , 


[random-access read/write memory] 
used by the disk controller, however. 
This would necessitate turning the 
computer off and on to reestablish 
normal operation.) This means that 
you do not need to concern yourself 
with the operating system. The disk 
system can be looked upon as a 
"super-cassette"' system. The result is 
an extremely simple arrangement. 
This contrasts most favorably with 
other personal computers whose op¬ 
erating systems reside on disk and 
need some careful nursing. 


Memory Map 

One very important difference be¬ 
tween the Color Computer with and 
without the disk unit is the way the 
memory map is configured. With 
either Color BASIC or Extended 
BASIC the memory map is fixed. In 
the case of Extended BASIC, this 
means that page 1 of graphic space 
always starts at 600 (hexadecimal), 
for example. With Disk Extended 
BASIC, however, the memory is al¬ 
located dynamically. For example, 
address 600 (hexadecimal) is no 


longer graphic page 1. As table 2 
shows, this area is now used as RAM 
for Disk Extended BASIC. Because 
memory is allocated dynamically, 
graphics video memory could be any¬ 
where in memory (beginning on a 
256-byte boundary). The actual loca¬ 
tion is dependent upon how many 
files have been allocated by the FILES 
command. It is still not possible to 
completely eliminate the graphics 
video memory, so if graphics capa¬ 
bility is not in use at least 1.5K bytes 
of RAM are being wasted. 
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TAKE THE 3-VOLUME 

PERSONAL COMPUTING LIBRARY 

FOR ONLY $ 2.95 

when you join THE LIBRARY OF COMPUTER AND INFORMATION SCIENCES 


You simply agree to buy 3 more books—at handsome discounts—within the next 12 months. 


Enjoy the challenge and reap the benefits of microcomputing with the 
Personal Computing Library. This set of three carefully-selected 
books-a $57.45 value—provides you with hours of thought-provoking 
computer projects. For only $2,95—it's a value you can't afford to pass 
up. 

Take a look at the books you'll get! 

MICROPROCESSORS AND 
MICROCOMPUTER SYSTEMS, 

Second Edition. Guthikonda V. Rao. A comprehensive guide to the 
latest developments in microcomputer technology, including LSI/ 
VLSI microcomputers and microprocessors, and their current applica¬ 
tions, plus hardware, software, and firmware. Numerous reference 
charts and illustrations. Wide ranging coverage includes: various off 
the shelf chips, personal computing, video games, small business 
programs, display system data. Nearly 600 pages of information, 

Publisher's Price $36,50 

Cl ARC! AS CIRCUIT CELLAR: Volumes I and II. 

Tinkering with microchip assemblies and personal computers is a 
hobby for many computer enthusiasts. It’s a passion for Steve Ciarcia. 
ersonal computing specialist whose popular series in BYTE magazine 
as made him a “computer folkhero . 

CIARCIA’S CIRCUIT CELLAR: Volumes 1 and 13 provides a 
complete tutorial to the construction of over 30 microcomputer 
projects. 

Volume l includes: 

■ how to build a dual voltage converter, and various methods to help you 
achieve voltage multiplication 


classical I/O decoding and memory mapped methods 

how to construct an 8 channel 3“/i digit DC digital voltmeter interface 

how to build an inexpensive address state analyzer which provides 

dynamic display of the microprocessor address bus during program 

execution 

Volume II includes: 

■ how to build a computer controlled security system for your home 
m a design for a computer controlled wood stove 

■ an introduction to 16- Bit Computing 

■ how to add nonvolatile memory to your computer 

Publisher's Price $20.95 (softcover). 

What is The Library of Computer and Information 
Sciences? 

It's the oldest and largest book club especially designed for the 
computer professional. In the incredibly fast-moving world of data 
processing, where up-to-date knowledge is essential, we make it easy 
for you to keep totally informed on all areas of the information 
sciences. In addition, books are offered at discounts up to 30% off 
publishers' prices. 

Begin enjoying the club's benefits by accepting the PERSONAL 
COMPUTING LIBRARY. Ifs the perfect reference for computer 
professionals... and a great bargain, too. 

If the reply card has been removed, please write to 
The Uhrafy of Computer and Inform at ion Sciences 
Dept, 7-BC5, Riverside, NJ. 0B075 
lo obtain membership information and an application. 
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RESCUED! 



From 
The 
of Doubt! 


by 

PRIORITY ONE 
ELECTRONICS 1 


SPRING 1982 
ENGINEERING 
SELECTION GUIDE 


IF YOU HAVEN'T ALREADY 
DECEIVED YOURS, 
SEND SI.00 TODAY, 
AND WE'LL RUSH 
A COPY TO Y0UI 


PRIORtTYt ONE ! ELECTRONICS 


9161 DEERING AVE. CHATSWORTR CA 91311 


Escape With Us to the Future 



NEW! MEG AH 

IBM Compatible memory board 

•ftestfmd (d IBM 


FEATURES; 

On Board Memory Expansion from 64K to 1M Byte, Memory Write Protec( Command, 
Pro-am Coot rolled Banking Capability in 128K or 512K Blocks, Memory Error Detection, 
Flexible Memory Boundary Selection, On Board Two MDOS Supported Asynchronous RS- 
232 C Ports, 


INTRODUCTORY PRICE; 

Bare board with documentation 

Mega-Ram controller 1C ., *,. 

Dinamic Ram S^xS.. 

Memory Map Prom's.. 

Two RS-232-C ports.. 

Special RS‘232-C cable ... _. 


.$75.00 

. $48.00 

...,...£125,00 

-...-.,.,.£15,00 

....... *75.00 

...*.£25,00 

Shipping and Handling U-S- $ 3.50 
Foreign $15.00 
CALIFORNIA RESIDENTS ADD 6% TAX 



P.O* BOX 16115, IRVINE, CA 92713 
(714) 553-0133 (714) 727^0202 


Machine-Code Capability 

The assembly-language buffs 
should be pleased to note that Micro¬ 
soft has released data on the disk I/O 
(input/output) routine located in the 
Disk BASIC ROM, A routine called 
DSKCON can perform disk I/O and 
read/write head manipulation func¬ 
tions and is callable from a machine- 
language program. Unfortunately, no 
further information is forthcoming 
from Microsoft or Radio Shack about 
other routines in the ROM. 

Gaps 

Earlier, I mentioned a couple of 
gaps in the available BASIC com¬ 
mands, Contrary to what was report¬ 
ed in an earlier article in BYTE (see 
“Extended Color BASIC for the 
TRS-80 Color Computer" by Stan 
Miastkowski, May 1981 BYTE, page 
36), Extended BASIC does not offer 
an ON ERROR GOTO statement. 
Neither is this implemented by Disk 
Extended BASIC* I found this a con¬ 
siderable inconvenience. If my pro¬ 
gram requested a filename and I mis¬ 
typed it, the program immediately 
stopped executing with an error 
message. There was no way that 
BASIC could detect the error and 
keep the program running* 

The second unfortunate omission is 
the CHAIN command. This allows 
one program to start up another and 
pass to it all the current variables and 
strings* This command is important 
because it overlays one program on 
another, making it possible to write 
BASIC programs that are larger than 
available memory. 

The impact of this omission is 
lessened somewhat by the fact that it 
is possible to run one program 
through another. You can keep all 
current files open by using the RUN 
filename t R command. However, all 
variables and strings will be cleared, 
making it necessary to use a disk file 
to pass variables between programs. 
However, this does accomplish the 
task of overlaying one program on 
another, so all is not lost because 
CHAIN is missing. 

File Structure 

I was most impressed by the forgiv¬ 
ing nature of the file structure. Of 
course, the disk system allows both 
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Tired Of y©ur 

GENERAL LEDGER? 


★ THE ULTIMATE PERSONAL CHECK REGISTER 

★ A PROFESSIONAL ACCOUNTING SYSTEM 

★ A PERSONAL FINANCIAL MANAGER 

★ A SMALL BUSINESS ACCOUNTING SYSTEM 

★ A COMPLETE GENERAL LEDGER 

m mm w-sr mmi o ? on, odd m i • Mi op • imp • mss® • w 

imibip • m, wo® ®@ wrai 

■TRS'BO |$ a trademark ol Tandy Corp. - 'APPLE is r trademark, of Apple Corp -'IBM is a trademark of I B M Corp - 'XEROX is a trademark of Xerox Carp. 

'ATARI rs a trademark of Atari Inc - "OSBORNE is a trademark of Osborne Corp. 


VERSA 
LEDGER II 


new IT WORKS . . . . 


VERSALEDGEfl 11 is a complete accounting system that grows as you or your business grows. To start. yourVERSA- 
LEOGER II acts as a simple method of keeping track of your checkbook. Just enter your check number, date and 

whom the check is made out to. As you or your business grows, you may add more details to your transactions. 

account number, detailed account explanations, etc. 



VERSALEDGER II is an expanded and enhanced version of Our original VERSALEDGER. 
VERSALEDGER II gives you an instant cash balance at anytime. (IF YOU WANT IT TO) 

VERSALEDGER If can be used as a small personal checkbook 
register. (IF YOU WANT IT TO) 

VERSALEDGER 11 can ru n you r million dollar corporation (IF YOU 

WANT IT TO} 

VERSALEDGER (l prints checks (IF YOU WANT IT TO) 

VERSALEDGER II stores all check information forever. (IF YOU 

WANT IT TO) 

VERSALEDGER II can distribute one check to multiple expense 
accounts. (IF YOU WANT IT TO) 

VERSALEDGER II can handle more than one checkbook. (IF YOU 

WANT IT TO) 

VERSALEDGER II can be used to replace a general ledger. (IF 

YOU WANT IT TO) 

VERSALEDGER II prints balance sheets and income statements. 

(IF YOU WANT IT TO) 


VERSALEDGER II 


SPECIAL 

INTRODUCTORY 

PRICE 

$99 95 






• VERSALEDGER II can interact with any of the other four modules ($199.95 after Dec. 31, 1982) 

of the VERSABUSfNESS SYSTEM 


* VERSALEDGER tl comes with a professionally written manual (created for the first-time computer user), which includes sample report print¬ 
outs. 


• VERSALEDGER II HAS AN ALMOST UNLIMITED CAPACITY .... 

( 300 checks per month on single density 5V*" disk drives such as the TRS-BO Model I) (6000 checks per month on the TRS-80 Model II) 

( 500 checks per month on the Apple II) (3000 checks per month on single density B" CP/M) 

(2400 checks per month on the TRS-80 Model III) (almost unlimited capacity on hard disk drive) 

• VERSALEDGER II OUTPERFORMS ALL OTHER COMPETITIVE SYSTEMS NOW AVAILABLE TO MICROCOMPUTER USERS, AT A FRAC¬ 
TION OF THE COST (AND WE OFFER A 30-DAY MONEY BACK GUARANTEE TO BACK UP OUR CLAIM!) 


— CAN BE USED WITH 1 or MORE DISK DRIVES with 48K — 


ALSO AVAILABLE: VERSARECEIVABLES, VERSAPAYABLES, VERSAPAYROLL, and VERSAINVENTORY 


iCQlYlPLURQNICSf 

i ,Ji ( O' hE>. ’ ■* M-.T i ■ 


50 N, PASCACK HOAD 
SPRING VALLEY, NEW YORK 10977 



HOUR 
24 ORDER 
LINE 



NEW TOLL-FREE 

ORDER LINE 

(OUTSIDE OF N.Y. STATE) 


ADD $3.00 FOR SHIPPING IN UPS AREAS 
ADD $4.00 FOR C.O.D. OR NON-UPS AREAS 
ADD $5.00 TO CANADA AND MEXICO 

ADD PROPER POSTAGE OUTSIDE U.S., CANADA & MEXICO 


(914) 425-1535 (800) 431-2818 

AU PRICES S SPECIFICATIONS SUBJECT TO CHANGE 
DELIVERY SUBJECT TO AVAILABILITY 
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sequential and direct-access files, and 
you need to specify very little to 
make either available for your pro¬ 
gram, This may result in rather ineffi¬ 
cient use of disk space (especially in 
direct-access files because the default 
record length is 256 bytes), but the 
program will work just fine. How¬ 
ever, the advanced user has full con¬ 
trol of the file structure and can make 
storage very efficient by defining 
record length, data writing method, 
and data format* 

Sequential files are similar in for¬ 
mat to files stored on cassette. Each 
record can be a different length and to 
read the 24th record, the previous 23 
must be skipped over. When the file is 
open for reading data, it cannot ac¬ 
cept data for storage* The reverse is 
also true* 

Direct-access files are unique to the 
disk system and offer significant ad¬ 
vantages over sequential files* The 
limitation is that all records must be 
the same fixed length* However, you 
can specify the record length when 


the file is opened. The main advan¬ 
tages of the direct-access file are that 
it can be read from or written to with¬ 
out having to dose and reopen the file 
and that records can be accessed in 
any order. 

Also, the FIELD command offers a 
powerful capability to define the con¬ 
tents of each record in a direct-access 
file. Definition overlay is possible 
with multiple FIELD statements. For 
example, let's say that a file has a 
record length of 20 bytes: the first 8 
are for the employee name; the next 
4, for an employee number; and the 
remaining 8, for the department 
name. The file could be defined as: 

20 FIELD #1,8 AS NAMES, 4 AS 
EMPNOS, 8 AS DEPT5 

30 FIELD #1,20 AS EMPDAT$ 

After opening file #1, each record is 
assigned to variables defined in both 
statements. Therefore, your program 
can refer to each part of the record by 
the variables in the first FIELD state¬ 


ment in line 20 or to the whole record 
by the EMPDAT$ variable defined in 
line 30, 

Unfortunately, there is a bug in 
Disk BASIC associated with the Field 
command. If you have two or more 
direct-access files open at once and 
then dose one of them, the FIELD 
statements associated with the others 
are also cancelled, making it neces¬ 
sary to restate them. Because the soft¬ 
ware is in the ROM, no software "fix” 
is possible, short of Radio Shack issu¬ 
ing a revised ROM 1C, which is some¬ 
thing they are not likely to do for 
free. 

Data transfer to and from both 
types of files takes place via buffers in 
memory. On start-up. Disk BASIC 
reserves two such buffers, each 256 
bytes long. Using the FILES n t m com¬ 
mand, it is possible to reserve up to 
15 buffers and to specify their length. 
When the OPEN statement is used, it 
assigns a file to the given buffer num¬ 
ber. This assignment remains until 
the file is closed. Performing data 


A Feast of Computing Ideas 


If you work with a 6502- or 
6809-based system, youYe probably 
hungry for the facts and ideas that 
will help you understand the Inner 
workings of your computer. You 
want to go beyond canned software, 
use your computer for more than 
games, learn the advanced program¬ 
ming techniques that enable you to 
get the most out of your 6502/6809 
system. 

MICRO, The 6502/6809 Journal, 

gives you page after page, month 
after month of solid information to 
sink your teeth into. MICRO Is the 
premier how-to magazine for serious 
users of the Apple, PET/CBM, OSI, 
Atari, AIM, SYM, KIM, and ail 
6809-based systems including the 
TRS-80 Color Computer. It's a 
resource journal internationally 
respected by professionals in 
business, industry, and education. 





ZMCRO 


You'll love every byte 


MICRO is the magazine you need to 
get the most from your own 6502/ 
6809 system! 

To order, send your check or inter¬ 
national money order (payable to 
MICRO) and the order form below to: 

Subscription Fulfillment 
MICRO, Dept. M68 
34 Chelmsford Street 
P.O. Box 6502 
Chelmsford, MA 01824 

Or, for your convenience, call our 
toll-free number: 

1*800-345-8112 

(In Pennsylvania, 1 800-662-2444) 

and charge your subscription to 
your MasterCard or VISA* (All orders 
must be prepaid in U.S, dollars or 
charged to your MasterCard or VISA.) 

Subscription Rates (U.S. dollars) 
Yearly subscription (ISSN 027-9002) 
saves 20% off the single-issue price. 
U.S. $24 Foreign $27 Surface 
* 2 yrs. $42 U*S. 


r 


YES! I want to get more from my microcomputer. Please send me 


year(s)of MICRO at $ 


/yr. 


*1 


Name: ___ Company: 

Street: . _____ 


City: _ State: ____ Zip Code: ___ 

I □ Check enclosed for $ __ □ Charge my credit card account □ VISA □ MasterCard 

Signature:_Card No.: _Expiration Date: ____ ue& 
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How many times 
must your 
computer stop 
just to talk 
to your printer? 


Your computer talks Taster than 
your printer can listen- Expensive 
time is lost forever. SPOOL/64, a 
64k byte hardware print spooler, 
keeps your computer processing 
while your printer is printing* No 
more wailing* No more wasting* 
SPOOL/64 buffers your prim 
output and transmits the 
information to your printer at the 
printer's specific prim rate* It 
buffers up to 13 minutes of print 
output {at 80 characters per 
second), 

SPOOL/64 plugs directly into 
both your printer and 



computer, accepts input from 
parallel centronics cables (serial 
RS-232 available soon), and its 
user programming feature allows 
you to download your own 
programs so SPOOL/64 can 
handle .sophisticated print 


routines. And SPOOL/64, used 
with your software spooler, can 
give you the highest performance 
spooling available. 



SPOOL/64 utilize* 64 k of dynamic RAM, a 
Z-81) GPU, a 27 L6 ROM and a copy of the 
source program For the object code in the 
ROM is included. 

SPOOL/64, priced at just $399, 
is the most cost/effective print 
spooler on the market* Evaluate 
performance. Evaluate price* 
Then let SPOOL/64 get your 
computer back talking to you. 

Call or write Apparat today for a 
free brochure* Dealer inquiries 
invited. 



Apparat, Inc. 


4401 So, Tamarac Parkway, Denver, CO 80237 (303) 741-1778 

“ON GOING SUPPORT FOR MICROCOMPUTERS” 
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transfer via these buffers permits data 
to be gathered into larger quantities 
before it is written onto the disk and, 
conversely, allows a block of data to 
be read from the disk, even though 
the program may be calling only part 
of the file* This significantly enhances 
the efficiency of the system* 

The CLOSE and UNLOAD com¬ 
mands behave somewhat differently 
from each other* If no buffer numbers 
are supplied with the CLOSE com¬ 
mand, all files are closed regardless of 
which drive they are on, whereas the 
UNLOAD command empties the buf¬ 
fers and closes only those files associ¬ 
ated with the given or default drive. 
In either case, the associated buffers 
are emptied and freed for further 
assignment* 

Disk Format 

The disk itself is soft sectored, and 
a new disk is formatted in 45 seconds 
by using the DSKINI command* This 
creates 35 tracks each containing 18 
sectors. A sector contains 256 bytes* 


When a file is created, it is allocat¬ 
ed space in granules. A granule is half 
a track or 9 sectors* Therefore, a disk 
cannot contain more than 68 files: 
track 17 contains the directory, so (35 
tracks — 1 track) X 2 = 68 files. The 
disk will contain fewer files if any of 
them are longer than one granule 
(2034 bytes)* If your file contains 
only one character, it will consume 9 
sectors on the disk. Also, if your file 
contains 2305 bytes, two granules 
will be allocated, with one of them 
virtually empty. 

The directory is used by the disk 
operating system to keep track of 
where things are on the disk* The DIR 
command makes this directory avail¬ 
able to you, so that you also can 
know what's on the disk. 

The directory shows the names of 
all the files along with other useful in¬ 
formation* All files must have names, 
unlike files stored on cassette* The 
directory also requires filenames to 
have a file extension, which can be 
provided by the user or given auto¬ 


matically by the operating system* 
The extension can be up to three char¬ 
acters long and separated from the 
filename by either a dot or a slash. 
Typical filenames are; 

ACCOUNTS. DAT 
PROGRAMS. BAS 
TEST/XXX 

The name can be up to eight charac¬ 
ters long. The default extensions are 
DAT for a data file, BIN for a ma¬ 
chine-language file, and BAS for a 
BASIC program file. 

In addition, the directory shows 
whether a file is stored in ASCII for¬ 
mat or in BASIC token format and 
how many granules each file oc¬ 
cupies. By using the FREE command, 
the number of unused granules on the 
disk can be determined. 

Performance 

Having struggled with a cassette 
recorder as my bulk storage medium, 
I was fascinated by the speed at which 
1 could load programs and data from 
the disk. The data transmission speed 
is 250,000 bps (bits per second), and 
the track-to-track access time is 30 ms 
(milliseconds)* This all results in de¬ 
lightfully quick data transfer. 

The operating system uses a CRC 
(cyclic redundancy check) technique 
for trapping and correcting data- 
transfer errors* The reliability of the 
system is very high, and disk errors 
did not occur unless I turned off the 
disk drive or computer while it was 
writing to the disk. 

In operation, the disk drive is 
quiet, and the disk rotates only while 
reading and writing. In the inactive 
state, the unit is silent. The stepper 
motor that drives the sensing head 
sounds smooth and convincing. 

Teething Problems 

An insert in the manual warned of 
two possible problems with the disk 
system. It first suggested that the 
computers reset button be pressed 
before performing successive disk ini¬ 
tializations, This is necessary ap¬ 
parently to ensure correct disk for¬ 
matting. 

The second problem relates to RF1 


Choice 

GNT Makes a Tape Punch Station and 
a Tape Reader/Punch Combination. 

Both are small, quiet, and economical. 
One of them will fit your needs exactly. 



The 4601 Combo 

* Punching speed: 75 Cps 
Reading speed: up to 150 Cps 

* RS-232-C serial interface 

* Utilizes all types of Mylar * and 
paper tape 

* Reliability: MTBF 100 million 
characters 


The 3601 Punch 

Punching speed: 50 or 
75 Cps 

RS-232-C serial interface 

Utilizes all types of Mylar ■ and 
paper tape 

Reliability: MTBF 100 million 
characters 


Serviced nationally by 

GNT AUTOMATIC INC 

1560 Trapelo Road, Waltham, MA 02154 (617) 890-3305 Telex: 923318 
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SBSM 


The First solution 
to the Pascal dilemma. 


P ascal is unbeatable for large, complex 
programs. 

Its structure and readability help you 
write reliable, maintainable code. 

But when it comes to debugging, most 
Pascals are no help at all. And no matter 
which version you use 1 you're faced with a 
dilemma: stick to the "standard" subset, 
and forgo some of your machine's best 
features. Or use all the power of your com¬ 
piler and hardware, but end up with a 
program thats difficult to move to another 
environment. 


Introducing PascalSET™ 
Software Engineering Tools 

PascalSET is a source code preprocessor 
that adds three much-needed facilities to 
virtually any Pascal system: 


PMaero™ 


Lets you define extensions to Pascal, which 
are expanded (before compilation) into the 
appropriate code sequence, So you can use 
nonstandard language features without 
sacrificing portability. In fact, using 
PMacro's conditional expansion capability, 
you can create one version of your source 
program that produces the correct code for 
several different versions of Pascal. 


PTrace™ 


Slashes debugging time by generating a 
complete execution trace—of any program, 
in any environment. Procedure entries and 
exits are recorded, along with values of 
selected variables. Tracing can be turned on 
and off by program events, and a profiling 
feature identifies "most used" code to guide 
optimization efforts. 


P Adapt'" 


Adds a variety of A da-style extensions to 
Pascal, including handling of exception con¬ 
ditions (such as bad input}, explicit closure 
of conditionals and loops to improve struc¬ 
ture ("END IF" "END WHILE", etc.}, and 
specification of procedure parameters as 
input-only, output-only, or input/output. 



First Systems 
Corporation.. 

Products for productivity, 


PascalSET runs on virtually any system 
supporting standard Pascal. PMaero, PTrace. 
and PAdapt are also available as separate 
tools. 

If you're involved in large-scale system 
or application development, PascalSET can 
give you a big productivity boost—for a 
minimal investment. 

Call or write for details today. 


Tell me more about PascalSET for 
my system, 


Computer 

Compiler_(Supplied by_) 


Name 


Company 
Street_ 


City__ State_Zip 

Phone( }- 


First Systems Cmporatioti 
865 Manhattan Beach Blvd, 
Manhattan Beach, CA 90266 
(800) 722-8679 
in California: (213) 546-5581 


BY7 


©1982 First Systems Corporation 
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(radio frequency interference)* Com¬ 
puters run at clock speeds that cause 
them to be good radio transmitters. 
The FCC (Federal Communications 
Commission) sets acceptable levels 
for RFT that the computer and disk 
system must meet. Much of the in¬ 
nards of the computer are housed in a 
metal box, and the PCB (printed-cir¬ 
cuit board) is covered by a grounded 
metal shield. All this is designed to 
absorb radiated RFI. 

The controller PCB has a similar 
shield, and the ribbon cable contains 
built-in shielding* However, for all 
this shielding to work properly, it is 
essential that it be well grounded. 
This means heavy connectors and 
wide copper tracks on the PCB. The 
ground connections at the cartridge 
socket are just two of the 40 pins. 
They are necessarily small and do not 
do the job. The result is that the disk 
system does radiate considerable in¬ 
terference to TVs. The effect can be 
minimized by careful positioning of 
the TV and the computer system 


components, but generally it is unac¬ 
ceptable and does not meet FCC 
rules* 

To rectify the problem, Radio 
Shack has installed a pair of large 
grounded connectors on either side of 
the cartridge socket in its current pro¬ 
duction of Color Computers. This 
eliminates the problem. 

If your computer doesn't have the 
connectors, they can be installed at 
no charge if you take your unit to 
your local Radio Shack repair center. 
The repair center will also install an 
RFI shield under the keyboard as part 
of this retrofit. 

My disk unit developed another 
problem after a few hours of con¬ 
tinuous use. When a disk access was 
called for, the "in use" light came on, 
the disk spun, and everything else 
stopped* The stepper motor didn't 
operate. Resetting left the micropro¬ 
cessor in a halted state, and the only 
recourse was to power down, wait a 
while, and try again. With some con¬ 
cern, I set about getting the unit fixed. 



CENTENNIAL SOFTWARE/4TQ 17TH ST. SUITE 1375/DENVER, CO 80202/(303) 595-9183 


STOCK-FOCUS 

Find out how low Is low and How high Is high 
Using capital structure and performance dala. Stock- 
focus objectively calculates the underlying value pf a 
stock The system was first developed by (he manage¬ 
ment sc ience depart me nt of a major money center 
bank, and is now in use by investment advisors, trust 
companies and brokerage houses. On your screen. 
Stock-be us will plot an estimate of lowesl value, highest 
value and the current price, \bu then decide what to 
buy. sell or hold. 


THE FOCUS TECHNIQUE 

FOCUS is CENTENNIAL SOFTWARE’S new 
approach lo Program Architecture, providing a nat¬ 
ural Interaction between microcomputers and users. 
It provides worksheet style in pul screens , free access 
to all program segments, and the ability to com 


REAL-FOCUS 

Exhaustively analyse polenlial real estate invesl- 
menls using I he Wharton School’s approach to real 
estate analysis. In minutes you can project profit, costs, 
and IRR for any projecl over a 10 year period. Real 
focus accounts for amortization, debt, income, operal 
ing expenses, taxes, depredation, and cash flows lor 
both after-tax holding and the results of sale. With 
Rea I focus you can analyze any potential investment 
from a single building project to a complex time-phased 
planned unit development. 


bine Individual results files for portfolio analysis. You 
also receive a usable reference manual, menu helps, 
a program glossary, multiple report formats and spool¬ 
ing, With our FOCUS technique even the most com¬ 
plex programs are versatile and easy to use. 


COMPUTER 
IBM PC 
Apple (plus) II 
TRS-8Q I 
TRS 80 II 
TRS 80 III 


MEMORY-K 

64 

32/48 

32/48 

64 

32/48 


REAL-FOCUS 
$179,00 
149.00 
149 00 
179.00 
14900 


STOCK-FOCUS 
$189.00 
159.00 
159.00 
189.00 
159.00 


ALL PROGRAMS IN DISK BASIC 

IBM is a tradeinark ml IBM. Applfl is a tratark ol Appla OorajMilar Corp.. TRS BD i* a srndecnarlt q 1 land* Corporal ion. 


ORDER NOW I FILL IN OR CALL ADO 525 2003 (Toll Free) 


PROGRAM NAME 

NAME _ 

ADDRESS _ 


ACCOUNT 


COMPUTER_MEMORY. 

_ PHONE *_ 



EXP DATE 


/ 


At least it would give me the oppor¬ 
tunity to find out how good Radio 
Shack's service was for this new pro¬ 
duct. 

The fine cooperation I received 
from the store manager and service 
manager of my local Radio Shack 
Computer Center provided me with 
the guidance I needed to locate the 
faulty IC in the controller cartridge 
and replace it* 

I found that the service department 
did not have much service informa¬ 
tion on the disk drive or controller* 
What the repair people had was 
sketchy and preliminary. Although I 
received the technical guidance to 
repair the unit myself, I don't feel that 
they were adequately equipped to 
repair the unit themselves. They 
would probably have resorted to sub¬ 
stitution from another disk system to 
get mine running again. The service 
manager assured me that full service 
data was on its way, and by the time 
you read this, Fm sure all service de¬ 
partments will be fully prepared to 
service your disk system. However, I 
would have been happier if they were 
fully equipped with all the service in¬ 
formation as the unit became avail¬ 
able in the store. 

Conclusions 

• The disk system for the TRS-80 
Color Computer is a versatile and 
useful addition. It combines a simple 
concept with some powerful features. 

• The hardware is well made and has 
a solid, durable feel to it* 

•The concept of putting the operat¬ 
ing system in a ROM in the connector 
cartridge provides a simple, reliable, 
and easy-to-understand system, 

• The supporting literature for the 
disk system is well written in an infor¬ 
mal style that should appeal to every¬ 
one. 

• The Disk System BASIC commands 
are easy to use and understand and 
are complete except for the omission 
of the CHAIN command and the abil¬ 
ity to detect and respond to errors 
within a program, 

• The addition of just one drive to the 
Color Computer enhances its capabil¬ 
ities and usefulness significantly. The 
second, third, and fourth drives are 
the icing on the cake.l 
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CP/M USERS: 

Prepare Even the Most 
Complicated Programs 
Quickly, Easily! 

With EZ.COM 

Software Programming Aid 



Program logically, conveniently by structure and modularity! 

EZ.COM is an efficient programming tool that drastically reduces total cycle 
time of programming and eliminates the tedious construction of complex pro¬ 
grams. EZ.COM creates and maintains libraries of program modules. 

• Modules may be as long as 100 lines. Each library 
may be as large as 8 megabytes and may contain 
as many as 16 thousand modules. 

• Modules may be created, transferred from 
another library, or purloined from other program 
source listings. 

• Modules have no format restrictions and may 
consist of coding, tables, description text, dis¬ 
play formats, etc! 

• Modules are filed random access allowing in¬ 
stant storage and retrieval. 

Written in efficient and fast 8080 assembly, EZ.COM produces easily debugged and 
understandable programs faster than any other technique. Many programs may 
coexist in the library in the form of module lists which may then be used to obtain source 
files. Using lists arranged as hierarchical structures, the most modem techniques of 
structured and modularized programming may be used. A library index is available on 
demand along with module catalogs and program source listings. 

EZ.COM OFFERS THE SIMPLEST TO LEARN, 
EASIEST TO USE FULL PAGE EDITOR YOU’LL EVER SEEI 

• All the special options and features you'll ever want! 

• All edit features are detailed on an edit help page—a 
key stroke gets it and a second returns you to your 
original place. 

• A spooler is provided for listing while you are editing. 


GOOF PROOF? You can bet on it! An OOPS Key is provided to 

back out of any situation. Syntax edit is performed on the way in; all commands will be 
grammatically correct. RESET at any time, the files are protected. 


For $195 we'll send you the program along with sample files and 
reports on an IBM format 8 single density floppy, and an instruction 
manual you’ll find to be an invaluable programming aid. Or, send $35 
for the manual alone (later applied towards your purchase of the 
program.) $5,00 will bring you a program description with sample 
modules and reports. 


The Softwarehouse 

1542 W. Pepper 
Mesa, Arizona 85201 

or Call (602) 969-1430 


'Requires CPM t 40 K RAM\ at least one disk , and the dumbest of torminats. 
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Upward Migration 

Part 2: A Comparison of CP/M-86 and MS-DOS 

An end user and a systems programmer examine the two 
operating systems vying for dominance in the 16-bit arena. 


Last month, we looked at programs 
that translate 8-bit CP/M-80 software 
to 16-bit MS-DOS or CP/M-86 soft¬ 
ware. In this part f we look at what 
the translated software will find when 
it reaches the new world of MS-DOS 
and CP/M-86. We first examine the 
two operating systems from a non¬ 
technical users perspective and then 
turn to a close technical look at how 
they make basic functions available 
to programmers. Along the way , we 
will report the results of some bench¬ 
marks. 

We have also invited other in¬ 
dividuals to express their opinions 
about MS-DOS and CP/M-86. These 
opinions appear in text boxes accom¬ 
panying this article and represent a 
variety of perspectives. One expresses 
the view of a systems integrator ; one 
states the view of an assembly-lan¬ 
guage programmer at a large applica¬ 
tions and languages software house; 
one comes from an applications pro¬ 
grammer working in high-level lan¬ 
guages; one comes from a software 
house that produced a BIOS (basic in¬ 
put/output system) for CP/M-86 on 
the IBM Personal Computer , as well 


Roger Taylor and PhiJ Lemmons 
c/o BYTE Publications Inc. 
FOB 372 

Hancock, NH 03449 


as applications programs for both 
CP/M-86 and MS-DOS ; and one was 
written by the head of a company 
that manufactures 8086-based 5-100 
systems and processor boards. 

If any pattern of opinion seems to 
be emerging f it is that MS-DOS is a 
better and faster single-user, single¬ 
tasking operating system for nontech¬ 
nical users (consumers). CP/M-86 of¬ 
fers superior memory management ; 
development into a multitasking, 
single-user operating system; and an 
easier upgrade path to a multi-user 
operating system. The issues, how¬ 
ever, are complex, and many dissent¬ 
ing uoices are heard, To complicate 
matters further f vendors of both 
operating systems are promising 
major changes this year. You will 
have to make the decision in light of 
your exact needs in an operating 
system. 

The Nontechnical 
User's Perspective 

Most microcomputer users spend 
their time running off-the-shelf ap¬ 
plications programs and, to a lesser 
degree, writing programs in high- 


level languages like BASIC and 
Pascal. For these users, comparing 
Digital Research's CP/M-86 and 
Microsoft's MS-DOS (sold by IBM as 
PC-DOS and by Lifeboat Associates 
as SB-86) is a study in trade-offs. We 
will first examine some of the trade¬ 
offs in the current versions of MS- 
DOS and CP/M-86. Then, we will 
describe what additional trade-offs 
may appear in the enhanced versions 
promised for later this year. 

Speed and Space 

The most obvious general advan¬ 
tages of MS-DOS are its greater speed 
in disk input/output, greater efficien¬ 
cy in use of disk space, and its ability 
to recover from errors. 

MS-DOS is faster primarily be¬ 
cause it buffers more data in each 
gulp and because it keeps the File Al¬ 
location Table in memory rather than 
on disk. CP/M-86 keeps information 
about file locations stored on the 
disk, and buffers data in small 
mouthfuls. Tables 1, 2, and 3 give 
some timings of MS-DOS and 
CP/M-86 on the same hardware. It 
should be noted, however, that the 
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For serious business microcomputing, 
only one operating system 
exactly fits. 


W hether you're in business and do 
microcomputing, or in computing 
and sell to business, you’ll like OASIS* 
Not a hobby or scientific system warmed- 
over for business use, 

OASIS is the only operating 
system designed from the 
ground up for business. 


SERIOUS BUSINESS_ 

COMES IN ALL SIZES. 

Whatever your business 
need, OASIS has the oper¬ 
ating system to match: 

8-bit or 16-, single-user or 
the multi-user system that 
professionals tell us makes 
micros run like minis. And 
that f s even truer now with 
new OASIS-16.** (OASIS 
exact business fit # 7 : 
choiceJ 

ANY SYSTEM IS ONLY 
AS GOOD AS THE 
BUSINESS 

PROGRAMS IT RUNS. 


♦ ▲ 


available, type 'HELP and the command 
function title—OASIS displays the 
syntax and options available. 

And its all in your language—not 
computerese. (OASIS 
exact business fit #5; 
user-friendliness.) 



and, and, and,.. 


HOBBY 


SCIENCE 


BUSINESS 


The acid test for any business 
operating system is the application 
software available to run on it. There's 
plenty for OASIS —for nearly any job. 

And tt’s top quality, too, because our 
integrated tools are top quality—and 
there are more of them. Like a high-level 
BASIC Interpreter/Compiler/Editor/ 
Debugger; ISAM/Keyed/Direct/ 
Sequential Files; a smart Print Spooler; 
Automatic Record Locking (OASIS 
exclusiv es!); plus COBOL & C 
Languages. These tools are mandatory 
for high-quality business application 
program development—ask any 
developer (OASIS exact business fit #2; 
high-quality application software.) 

PORTABILITY PROTECTS BUSINESS 
SOFTWARE INVESTMENTS. 

OASIS is custom-fitted to manufac¬ 
turers 1 hardware so application software 
developed to run on one OASIS 
equipped machine can also run on 
others—and is upwardly compatible 
from 8-bit OASIS Single-User to Multi- 
User, on up to OASIS-16. Xhis kind of 
ap plication softw are p ortabilit y is 
exclusive with OASIS. 

Device independence allows various 
printers and terminals to be used— 
with no modification to application 


software: OASIS system software com¬ 
pensates for differences. (OASIS exact 
business fit # 3 : portability) 

ACCURATE DATA & A SECURE 
SYSTEM REDUCE BUSINESS RISKS. 

Data integrity—a challenge for any 
multi-user system—is insured by OASIS 
File & Automatic Record Locking. With 
it, normally all users can view a record 
at the same time. BUT, if the record is 
being updated by one user, other users 
are automatically denied access until 
the update is complete. That means 
data is always accurate and up-to-date. 
A nd it’ s still ano ther OASI S exc lusive. 

For system security, there's OASIS 
Logon, Password & Privilege Level. 

User Accounting keeps track of who used 
the system, when. (OASISexact business 
fit #4; data integrity /system security) 

A FRIENDLY SYSTEM IS_ 

GOOD BUSINESS. 

For user-friendliness, OASIS sets new 
standards. Example: the EXEC Job 
Control Language is so smart it walks 
users through their applications— 
and around the operating system. 

With our HELP' feature, if you are 
unsure of the functions and options 


Some of the best, most 
extensive documentation 
in the industry; a packed 
Application Software 
Directory; multi-level train¬ 
ing ; direct telephone support; 
worldwide sales & service; 
options like CONTROL 
Relational Data Base 
Management System and 
MASTERPLAN Financial 
Modeling Package; OASIS 
has it all. (OASIS exact 
business fits #6 through #12.) 

Now you know why there's 
no reason to struggle trying 
to put a square peg in a 
round hole. For serious 
business microcomputing, 


there is one operating system that 
exactly fits: OASIS, Call or write us 
today for details. 


" For Z80 

“ For 8086. 68000. Z8QOO. LSI-11. & Others 




■ STRICTLY BUSINESS ■ 

PHASE ONE SYSTEMS, INC- 

7700 Edgewater Drive. Suite 830 

Oakland. CA 94621-3051 

Telephone 415/562-8085 TWX 910-366-7139 

| r m serious about my business— 
please send me 
O OASIS-16 Manual, $75 

□ OASIS Manual. $60 

□ Free Application Software Directory 
and put me on your mailing list 

(Add S3 lor shipping. California regents add sales tax j 


Name __ 

St. (No Box#). 
City_ 


□ Check enclosed 

□ VISA □ Mastercharge 

Card No._ 


State_Zip_ 

□ UPS C G.D 


Exp. date. 


Signature. 
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Benchmark 

Empty do-loop 
Division 

Subroutine jump 
MID3 (substring) 
Prime number 
program 

Disk write program 
(64K-byte file) 
Disk read program 
(64K-byte file) 


System X 
CP/M -85 1.0 
BASIC-86 Rev. 6.21 

7.2 

25.0 

15.5 

23.6 

199.2 

60.8 

20.6 


System X 
CP/M-86 1.0 
BASIC-86 Rev. 5.22 

7.3 

20.6 

15.4 

23.6 

189,9 

60.8 

20.3 


System X 

Preliminary MS-DOS 
BASIC-86 Rev, 5.21 

7.8 

21.8 

16.9 

24.6 

197.0 

50.3 

21.3 


Table li Timings of benchmark programs run in Microsoft BASIC-86 under 
CP/M-86 and MS-DOS. The three sets of timings differ on the computational bench¬ 
marks (the first five) because the BASICs themselves are different. BASIC-86 comes 
in two different versions for CP/M-86, as well as a version for MS-DOS « MS-DOS's 
superior speed in the disk-write benchmark is remarkable because the version run 
was a preliminary version that had not yet been optimized for disk input/output on 
system X. 


Load BASIC-86 
30K bytes 


System X 
CP/M-86 1.0 


5.7 


System X 

Preliminary MS-DOS 


21 


Table 2: Timings for loading BASIC-86 under CP/M-86 and MS-DOS. Again , note 
that this preliminary version of MS-DOS had not yet been optimized for disk in¬ 
put/output on system X. 



IBM-PC 

IBM-PC 


Compuview CP/M-86 

MS-DOS 1.1 


PIP 

COPY 

File copy; Copy three files 

36.9 

19,3 

13K, 13K, 6K 

Load 30K file using VEDIT 

10.1 

18.8 

Table 3: Timings for file-copying and file-loading under CP/M-86 and MS-DOS on 
the IBM Personal Computer. MS-DOS's COPY command is faster , partly because it 
resides in system memory rather than on disk , and despite the fact that the BIOS in 
the Compuview CP/M-86 seems quite fast , The speed of the Compuview BIOS is 
reflected in the time required to load Compuview 1 s editing program VEDIT with a 
30K-byte text file. The CP/M-86 version of VEDIT is actually faster than the MS- 

DOS version, (BASIC-86 is unavailable for use with CP/M-86 

on the IBM Personal 

Computer.) 




differences in speed are proportional¬ 
ly less on large operations because 
CP/M-86 has to find a file only once, 
at the beginning. Different versions of 
CP/M-86 also vary greatly in speed. 
Hardware manufacturers write a 
CP/M-86 BIOS for their own sys¬ 
tems, which vary in performance. 
Finally, on systems using hard disks, 
disk input/output under either MS- 


DOS or CP/M-86 is so fast that any 
differences are negligible. The fact re¬ 
mains that MS-DOS is significantly 
faster on floppy-disk-based systems, 
as the benchmarks in table 1 show. 

MS-DOS uses disk space more effi¬ 
ciently because it can have files rang¬ 
ing in size from tiny to huge. 
CP/M-86 allocates disk space in 
blocks of 2K bytes even when the ac¬ 


tual data in the file is only a few 
bytes—like letting a mouse sleep in a 
separate queen-size bed. With larger 
data files, of course, CP/M-86's 
methods of allocation are less waste¬ 
ful. But if your systems disk space is 
limited, wasting 2K bytes to store a 
few bytes can be important. 

Error recovery in an operating sys¬ 
tem functions like the shoulder on a 
mountain road: in its absence, one 
wrong move can plunge you into the 
abyss. Error recovery is especially 
crucial to new and nontechnical com¬ 
puter users. MS-DOS provides error 
recovery as part of the disk operating 
system; as for CP/M-86, there is no 
provision for error recovery in the 
disk operating system, although there 
is nothing to stop a hardware manu¬ 
facturer from writing error recovery 
into its own BIOS for CP/M-86. 
Manufacturers don't always do so. 

With CP/M-36 (unless the manu¬ 
facturer does add error recovery), if 
you try to read a disk in an empty 
drive, or forget to turn on the printer 
before trying to print a file, the 
system either "hangs"' (no message at 
all) or presents a farewell message ex¬ 
plaining why the system is shutting 
down. This is about as useful as hav¬ 
ing a note pinned to your chest to in¬ 
form you that you are dead. If you're 
trying to save new data on disk, the 
data is lost. If the problem is a bad 
sector on the disk, you can't swap 
disks and try again. You have to 
reload the operating system and do 
again whatever work was wasted. 
MS-DOS responds to errors by offer¬ 
ing you a chance to salvage the situa¬ 
tion. A typical message is: 

Data error reading drive B 

Abort, Retry, Ignore? 

If the problem is a bad disk, you can 
insert a new disk in B and retry. If the 
printer is off, you can turn it on and 
retry. You can also abort the opera¬ 
tion and start over without reloading 
the operating system. 

Help 

CP/M-86 comes with a large HELP 
file. Whenever you are puzzled about 
what to do, if you type HELP and the 
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,A s;i9KR WITH RS'JQ'J.r PORT 



$ 




IBM PERSONAL COMPUTER 

MEMORY! 



SINGLE BOARD 512KB WITH RS232-C 
IBM PERSONAL COMPUTER MEMORY 

Designed Specifically for IBM’s PERSONAL COMPUTER is Chrislin 
Industries newest CI-PCM+ Memory Module. 

FEATURES INCLUDE: 


On board parity generator checker. 

Up to 512KB in a single option slot with Personal Computer 
Compatible RS232-C Port, 

Off-the-shelf deliveries. 

Full one-year parts and labor warranty. 


• Pin-to-Pin compatibility. 

• Available in 64KB, 128KB, 192KB, 256KB, and 512KB 
configurations. 

• Addressable as a contiguous block in 64KB increments 
through 1 megabyte. 


DON’T ASK WHY WE CHARGE SO LITTLE ( ASK WHY THEY CHARGE SO MUCH . 

Chrislin Industries, Inc . 

31352 Via Colinas • Westlake Village, CA 91362 • 213-991-2254 
TWX 910-494-1253 (CHRISLIN WKVG) 
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Limited High-Level Languages: Caveats for 
MS-DOS Software Developers 


(Mr. Wilson is the author of Volks - 
writer, a word processor written in 
Pascal for the IBM Personal Com¬ 
puter, j 

While the MS-DOS operating-sys¬ 
tem environment has many useful fea¬ 
tures for program development , and 
indeed the first crop of IBM software is 
primarily designed to satisfy the needs 
of programmers, this software has 
severe shortcomings in large applica¬ 
tions. 

TJ e drawbacks revolve around the 
usage of the computers address space 
and the lack of documentation of the 
internal workings of MS-DOS, 
BASIC , and Pascal In BASIC, your 
program cannot be larger than 64K 
bytes, nor can your variables take up 
marc than 64K bytes of room. 
Although the DEF SEG statement lets 
you place variables in other memory 
segments, you are left with the prob¬ 
lem of where they should be, and you 
have to become intimately familiar 
with the workings of machine language 
and BASIC before you can use this fea¬ 
ture, On the other hand, the CHAIN 
statement lets you handle larger pro¬ 
grams so that the limitation on pro¬ 
gram size is not severe, 

But BASIC is not a language for 
writing complex programs , both 
because of its inefficiency and its cum- 
bersomeness , BA SIC is intended as a 


Camilo Wilson 
Life tree Software Inc* 

117 Webster St. 

Monterey, CA 93940 

language for solving small problems 
simply and quickly , not for systems 
implementation. For that there is 
Pascal an excellent language f whose 
set of IBM extensions makes it quite 
powerful and easy to use. 

Drawbacks of Pascal 

Unfortunately, Pascal suffers from 
the same problems. A Pascal program 
cannot be larger than 64K bytes. 
About one-third of this space is taken 
up by library routines that you cannot 
use as needed (if you need one routine 
out of a family * you must carry the 
whole family in your program), 
Similarly, MS-DOS takes I2K bytes 
regardless of haw much of it you use. 
Most important f unlike in BASIC, you 
cannot chain programs so that they 
overlay each other * This alone makes a 
wonderful language almost useless for 
large applications. 

In Pascal, you cannot have more 
than 64K bytes of combined variable 
space, stack space, and heap (dynamic 
storage allocation) space. However, 
like BASIC's DEF SEG, the ADS data 
type allows you to address any 
memory location f even outside the 
64K-byte data segment. But once 
again, you have to do your own 
storage bookkeeping within the extra 
segments. 


Where does this leave the software 
developer? Without extensive 
knowledge of the 8086 architecture and 
a great deal of snooping at the actual 
contents of memory, it is impossible to 
write a large program such as a word 
processor , a spread sheet , a database 
handler, or even a complex vertical ap¬ 
plication. While larger software com¬ 
panies may have the necessary talents 
in-house, many smaller companies do 
not * The obvious result: no software 
for the Personal Computer owner. 

Necessary Steps 

What ran be done? Lots. IBM 
should release a linkage editor f com¬ 
piler, assembler, and loader that allow 
overlays; if not, CP/M-86 and UCSD 
Pascal will become the systems of 
choice for the larger applications 
where the Personal Computer can 
shine. Meanwhile , IBM should release 
comprehensive technical documenta¬ 
tion for DOS, BASIC, and Pascal 

IBM has done an excellent job so far 
in supporting the software author, but 
key pieces are missitig: overlays and, 
most important , comprehensive tech¬ 
nical documentation. Mainframe users 
are provided with program logic 
manuals and extensive documentation „ 
Why not Personal Computer users 
too? 


name of a command, CP/M-86 will 
provide instructions for the com¬ 
mand. If you can set aside 22K bytes 
of disk space for the HELP file, 
CP/M-86 is much friendlier than 
CP/M-80 used to be* Moreover, the 
new CP/M-86 user's guides are much 
better than their predecessors* These 
include a CP/M-86 Operating System 
Users Guide r CP/M-86 Operating 
System Programmers Guide t and 
CP/M-86 Operating System System 
Guide. The user's guide and the HELP 
command make learning CP/M-86 a 
less forbidding challenge for novices. 

MS-DOS's provision for error re¬ 
covery makes it safe for novices to 


learn by doing. It can therefore be 
argued that the Microsoft operating 
system doesn't need online HELP. But 
both error recovery and online HELP 
are necessary if a system is to be real¬ 
ly friendly, 

Reco nf igu ra ti on 

This is where CP/M-86 shines and 
MS-DOS emphatically does not* 
CP/M-86 r s STAT program provides 
a way to change device assignments* 
If, for example, you want to use a 
serial printer as the LST (list) device 
or printer in your system, you can use 
STAT to make a change in the oper¬ 


ating system resident in the 
computer's memory. You can also use 
CP/M-86's DDT-86 (dynamic debug¬ 
ging tool) to change device assign¬ 
ments lastingly in the operating sys¬ 
tem on the disk. This changes CP/Ms 
famous lOBYTE—the byte in which 
the operating system keeps device 
assignments. Neither of these ways of 
changing device assignments is clear 
to novices, but you can often get 
computer dealers to change IOBYTE 
for you or give you written instruc¬ 
tions for making the necessary 
changes. 

If you have an MS-DOS system 
and buy some new hardware, you 
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PERSONAL 

COMPUTERS 

PERSONAL 

COMPUTERS 

PERSONAL 

COMPUTERS 


Amdek Video-300 ....... 149.00 

Amdek Color-1 Monitor.... 329,00 

Amdek Color-11 Hi-Resolution 13" Monitor. 729.00 

Amdek Color-Ill Monitor.. 439.00 

Atari 400 16K .. .......... .* 349.00 

Atari 810 Disk Drive ....... 449.00 

Atari 850 Interface.. .... 169.00 

Atari 800 16K ...... ..... .. . 669.00 

Diablo 630....... 2095.00 

Epson MX-70 ...... 289.00 

Epson MX-8Q w/Graftrax . ... 439.00 

Epson MX-80 FT w/Graftrax ... 549.00 

Epson MX-100 FT Printer .,.. 695,00 

Hayes Micromodem II (Apple II)... 289.00 

Microtek 16K Ramboard for Atari 800 ..., 79.00 

Microtek 32K Ramboard for Atari 400 & 800 ., 149.00 

Microsoft Soft Card (Z-80).... 279.00 

Microsoft Soft Card Premium System for Apple 579.00 

Microsoft Ramcard 64K for IBM-P.C... 369,00 

Microsoft Ramcard 16K for Apple .... . 139.00 

NEC 3510 or 3530 Spinwriter... 1675.00 

NEC 3515 Spinwriter...... 1695.00 

NEC PC-8023 Printer ,,,.. . .. 489.00 

NEC JC1201 M(A) — Color 12" Monitor _ 329.00 

NEC GREEN JB1201M — 12" Monitor .. 169.00 

Okidata Microline — 80 Matrix Printer. 329.00 

Okidata Microline — 82A .... 449.00 

Okidata Microline — 83A .... 729,00 

Okidata Microline — 84 .. .,.,, 1195,00 

Sharp PC-1500 Pocket Computer . 239.95 

Sharp CE-150 Color Printer/Cassette l/F __ 199.95 

Sharp PC-1211 Pocket Computer . 135.95 


AMDEK VIDEO 300G 


12" GREEN MONITOR 



AMDEX VIDEO 100 

12" B + W 



Limited Time Special 

$79.95 


Televideo 910 .. ...,, H . 559.00 

Televideo 912C .... _____ .. 669.00 

Televideo 920C . 749.00 

Televideo 925 ... 735,00 

Televideo 950 . 929.00 


CALL TOLL FREE! 

800-343-0873 

Stock Shipments Same Day or Next 
No Surcharge for Credit Cards 
AH Equipment Factory Fresh w/MFT Warranty 
Prices do not Reflect Shipping Charges 
Mass, Residents Please Add 5% Sales Tax 

PRICES ARE SUBJECT TO 
CHANGE WITHOUT NOTICE 

We carry the complete line of Atari Hardware, Software 
& Peripherals. 


Sharp CE-122 Printer/Cassette Interface for 
PC-1211 . 99.95 


We will try to match or beat any price with similar 
purchase conditions. 


OMEGA SALES COMPANY 


430 PEARL STREET, STOUGHTON, MA 02072 

(617)344-6645 
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may have to be a skilled assembly* 
language programmer to reconfigure 
your operating system to use the 
hardware. In this respect, MS-DOS is 
like a Ferrari that requires a 
mechanical engineer to change a flat 
tire, 

Microsoft prides itself on 
MS-DOS's device-independent input/ 
output. Promotional literature for 
MS-DOS explains the happy result: 
'There is no need to rewrite programs 
when a new device is added to the 
system." The concept of device- 
independence is attractive. The 
operating system can treat devices 
just as if they were files. But this is 
small solace to the many IBM Per¬ 
sonal Computer owners who acquire 
a serial printer they would like to use. 
The only way for people with little 
technical knowledge to use a serial 
printer with this computer is to write 
a BASIC program that asks for a file 
specification. The file specification in 
the PC-DOS version of BASIC-86 can 
include such things as COMl (the 
serial port), the data-transmission 
rate, etc. While this adaptability in 
file specification is commendable, 
who wants to load BASIC, run a 
BASIC program, and enter a long file 
specification just to print a text file? 
Or to hit the IBM's PRINTSCREEN 
key only to be told that the printer 
device is unavailable? 

The glaring omission of a handy 
way for people with little technical 
knowledge to reconfigure MS-DOS 
has forced many to beg their dealers 
for software fixes or to spend hun¬ 
dreds of dollars for a redundant 
parallel printer. The dealers queried 
were either supporting a single model 
of serial printer or, more often, none 
at all. A call to Microsoft a few 
months ago brought the advice, 
"Don't expect support for serial 
printers on the Personal Computer 
until IBM is selling a serial printer." 
There is hope, however. Microsoft 
president Bill Gates promised Per¬ 
sonal Computer followers at the West 
Coast Computer Faire that a future 
version of MS-DOS will include sup¬ 
port for serial printers. 

Now for comparisons of utilities 
that perform some of the most com¬ 


mon operations in each operating 
system. 

COPY Versus PIP 

MS-DOS keeps its file COPY pro¬ 
gram (and its File Allocation Table, 
as noted earlier) resident in memory. 
Before actually starting to copy a file, 
CP/M-86 must read from the disk 
both its Peripheral Interchange Pro¬ 
gram (PIP) and the location of the file 
named for copying. The result is that 
COPY transfers a file much faster 
than PIP does. 


Both Microsoft and 
Digital Research are 
moving to correct 
deficiencies. 


In defense of PIP, it does more than 
just copy files. Placing single-charac¬ 
ter switches after the PIP command 
causes it to do such things as echo 
transferred data to the console (video 
display), filter formfeeds out of the 
file, check data for proper Intel hexa¬ 
decimal format, translate uppercase 
characters to lowercase or vice versa, 
add line numbers to the destination 
file, set page length if the file is going 
to a printer, quit or start copying 
after finding a certain string of char¬ 
acters in the file, expand tabs in the 
file by adding spaces, verify that the 
file has been copied correctly, and 
mask the eighth bit in each byte trans¬ 
ferred, PIP is larger because it does 
more. But most of PIP's extra func¬ 
tions have less appeal to nontechnical 
users than to assembly-language pro¬ 
grammers, For most of us, the main 
thing is that COPY runs like light¬ 
ning, 

CHKDSK and DIR 
Versus ST AT and DIR 

ST AT, the CP/M-86 utility that 
reports statistics about the contents 
and status of a disk, also lets you 
change device assignments (as noted 
above), STAT will give detailed in¬ 
formation about each file on a disk. 
The MS-DOS program CHKDSK (for 
Check Disk) reports only a summary 
of the status of a disk and the status 
of system RAM (random-access read/ 


write memory), i.e,, the number of 
bytes free. Both STAT and CHKDSK 
reside on disk, and their speed of 
operation is similar. 

Both MS-DOS and CP/M-86 have 
a directory command, DIR, residing 
in system memory. In CP/M-86, the 
DIR command just lists the names of 
files. In MS-DOS, DIR tells you the 
exact size of each file and the date 
that it was last written to disk. The 
DIR command is fast in both systems. 

The Technical 
User's Perspective 

We will now make some observa¬ 
tions about a few MS-DOS features 
that differ from CP/M-86. Then we 
will make a dose comparison of the 
way the same basic operating-system 
functions are made available to the 
programmer under CP/M-80, 
CP/M-86, and MS-DOS. Finally, we 
will show the results of some simple 
benchmarks of CP/M-86, MS-DOS, 
and EM-86 running under MS-DOS, 
which lets MS-DOS emulate 
CP/M-86. 

DEBUG Versus DDT-86 

With one important exception, 
DEBUG is the rough equivalent of 
DDT-86. While DDT-86 has an As¬ 
semble command, DEBUG does not. 
As a result, MS-DOS gives program¬ 
mers no quick way to test ideas or 
hardware or to install patches by 
writing a small assembler program in 
memory. 

Error Trapping 

MS-DOS permits an applications 
program to trap disk errors so as to 
invoke appropriate routines to keep 
the program running or to shut down 
gracefully. Since CP/M-86 doesn't 
permit such error trapping, pre¬ 
mature exits from applications pro¬ 
grams do happen. 

The FORMAT Programs 

Under MS-DOS, you must specify 
when you format a disk that you 
want to create a "bootable" MS-DOS 
disk. You can't put a bootable system 
on an existing data disk. The MS- 
DOS approach permits a data disk to 
have more room than a bootable 
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16 Bit 8086 Multi-User Microcomputer System 



USER 


$7595 

FOUR 


SYSTEM 


THE 

TEC 86M 


STANDARD FEATURES 


ONLY 

$ 1899 * 

PER 

USER 


1/2 MEGABYTE 
OF MEMORY 

TWO 8 INCH D.D. 
FLOPPY DISKS 


16 BIT 8086 CPI) - Processor performance is the most critical element in a Multi-User System. Speed, power and the increased 
throughput of our 16 8it 8086 CPU are just a few of the reasons why our TEC 86M Multi-User Systems really perform. 

1/2 MEGABYTE OF MEMORY - The second most important factor which affects system performance is available user memory. Our 1/2 
Megabyte, four user system gives each user well over 100K Bytes of memory, eliminating program size compromises which 
lead to poor Multi-User system performance. 

MP/M-86™ COMPATIBILITY - The TEC 86M includes a ROM Boot for MP/M-86™ and is designed to provide optimal support for 
MP/M-86™. The MP/M-86™ Operating System is available separately from Tecmar for $600. See Software Options listed 
below for important MP/M-86™ features. 

FULLY INTERRUPT DRIVEN - The TEC 86M provides terminal and disk I/O interrupts to MP/M-86™, allowing for maximum system 
performance in Multi-User operation. 

TWO 8 INCH DOUBLE DENSITY FLOPPY DISK DRIVES • The two Double Density floppy disks total 1.2 Megabytes of storage. Options include 
double sided floppy disk drives and Winchester drives. 

FOUR SERIAL USER PORTS - Four serial user ports are provided. Each port can be independently set for speeds from 50 to 19200 Baud. 

MULTIPLE PARALLEL PORTS - Parallel ports are provided for operating printers as well as other parallel devices. 

EASILY EXPANDABLE - The modular design of the Tec 86 and Tec 86M assures you of continued system expandibility, All options are 
easily field installable. Available options include: Memory 64K and 256K, additional users, double sided floppy disks, 
Winchester 31 Megabyte hard disk, terminals, and printers. 

ATTRACTIVE DESKTOP ENCLOSURE - Tecmar Single and Multi-User systems come in your choice of an attractive desk top enclosure with 
wood grained side panels to blend nicety into your office surroundings, or an industrial quality cabinet for more hostile 
environments. Rack mount enclosures are available as options. 

ONE YEAR WARRANTY - Tecmar Systems are fully assembled and thoroughly tested. All Tecmar Components carry a full One Year 
Warranty. 


SOFTWARE OPTIONS 

MP/M-86™ - Multi-User interrupt driven Operating System for the 16 Bit 8086 TEC 86M Microcomputer System. FILE PASSWORD 
PROTECTION - Access to user files can be restricted to require proper passwords prior to access. CONCURRENT FILE ACCESS -Files 
may be accessed by multiple users, each reading and/or writing the same file, with protection provided at both the file and the record 
level. FILE TIME AND DATE STAMPING - Files contain creation, and modification Times and Dates for ease and accuracy in determining 
the latest or most useful file versions. PRINT SPOOLER - Files may be submitted to the System Spool file for printing. This frees the 
user terminal to continue operation during the independent printing function. 

LANGUAGES - BASIC-86™ FORTRAN-86™ PASCAL-86™ CBASIC/86™ CIS-COBOL™ PASCAL/M86™ FORTH 

♦NOT INCLUDING MP/M-86 and User Terminals. 


OTHER FINE SlOOand APPLE PRODUCTS AVAILABLE, INCLUDING: 

ANALOG to DIGITAL CONVERTERS (12,14,16 bit accuracy; 30,40,100,125 KHz Conversion rates; 16 to 256 Channels; programmable 
gain; timer/counters). DIGITAL to ANALOG CONVERTERS (12 bit accuracy, 3 microsecond conversion rate). 8086 CPU Board, I/O Boards 
64K/256K Memory Boards, Real-time Video Digitizer and Display, Complete Systems also available for Data Acquisition, Video 
Digitization, and General Purpose Applications. 

REQUEST OUR CATALOG FOR COMPLETE LISTING, AND SPECIFICATIONS ON THE ENTIRE TECMAR PRODUCT LINE. 


DEALER INQUIRIES INVITED 


TECMAR, INC. 

^ 23600 Mercantile Rd. • Cleveland, OH 44122 (216)464-7410 


INC. 


ff/M-BG jm HP, 'MM in regjstHsd tufcwto i Dipul Hrauih In MOHS, IfflNlHE mi USttLIE in npshrad Iratamarta ■< Hcrswlt kc MHAL/MSE is i nested indmil if SBCIH MgK/K a i Ftpftmi bidnwi il Empto Siflas tot. 115IMl r i if nine irifeNik il HeuTnu! Ih 

CANADA: Our Ontario Distributor is OCTANT COMPUTER SERVICES INC., 146 Front Street West, Suite 485, Toronto, Ontario m\ 217 [416] 598-1046 
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The Systems Integrator's View of MS-DOS and CP/M-86 


Jerry Houston 
Vice-President 
G&G Engineering 
13708 Doolittle Dr* 
San Leandro, CA 94577 


To a systems integration house, it is 
unfortunate when truo respectable but 
incompatible operating systems con¬ 
tend for acceptance on the same equip¬ 
ment, A company that runs trains 
would no doubt prefer that tracks be 
standardized, and a company that 
makes cars would surely prefer that a 
single fuel type be universally avail¬ 
able . Aintrak and Chrysler may have 
their problems , but it is not the dread¬ 
ed compatibility problem, That prob¬ 
lem is reserved for systems integrators 
trying to decide on a 16-bit operating 
system to run Intel's 8088 or 8086 pro¬ 
cessors. 

The two popular operating systems 
for running 8088/8086-based micro¬ 
computers, CP/M-86 by Digital 
Research and MS-DOS by Microsoft t 
pose a special problem because they 
represent two different offshoots of a 
single 8-bit lineage. 

The great problem is that software 
that once ran on CP/M-80 2.2 (for ex¬ 
ample, CBAS1C by Compiler Systems 
and Microsoft BASIC by Microsoft) is 
being made available in 16-bit versions 
compatible either with CP/M-86 
(CBASIC) or MS-DOS (Microsoft 
BASIC), but not with both. This 
means that the enormous libraries of 
source code written in both languages 
will no longer run under the same 
DOS, leaving users who wish to 
upgrade to 16 hits with three choices ; 

1. Choose one DOS and abandon all 
that is unique to the other. 

2. Purchase and become familiar with 
two operating systems , 

3. Choose one DOS and purchase and 
become familiar with special utility 
software designed to allow pro¬ 
grams from the other camp to run 
in a hostile environment. 

For those who do not want to put up 
with the headaches involved with 
choices 2 and 3, l offer some com¬ 
parisons between CP/M-86 and MS- 
DOS. 


Four Comparisons 

Comparisons will be arranged as 
four sets of advantages offered by each 
DOS: 


m minor BDOS advantages 
*major BDOS advantages 
mother advantages 
mmajor advantage 

BDOS advantages are of importance 
only to those who wish to write 
assembly-level software (something 
more common to systems integrators 
and software developers than to end 
users). Other Advantages' are still 
technical but may affect an end-users 
decision to commit to one operating 
system or the other. 'Major Advan¬ 
tage " is the killer advantage that makes 
systems integrators cringe when forced 
to make a decision between CP/M-86 
or MS-DOS * 

Minor BDOS 
Advantages of CP/M-86 

CP/M-86 1 like CP/M-80 2.2, in¬ 
cludes the IOBYTE function, which, 
among other things, allows users to 
toggle between output devices, e.g., 
between a fast line printer and a 
slower, letter-quality printer 

CP/M-86 files can be write- 
protected through the BDOS (as op¬ 
posed to physically modifying the 
disk), 

CP/M-86 allows the user to set file 
attributes, such as R/O (Read Only), 
SYS r DIR , and R/W (Read/Write}. 

The GET ADDRESS (DISK 
FARMS) function , which supplies 
disk-drive characteristics , is useful for 
hardware-dependent code. 

CP/M-86 uses uniform calling con¬ 
ventions—all BDOS functions are 
channeled through interrupt 224. 

Major BDOS 
Advantages of CP/M-86 

CP/M-86 allows directory partition¬ 
ing, so that user numbers can be 
assigned to specific files. 

Function 0 allows programs to exit 
(return control to CP/M), yet remain 
resident in RAM to intercept function 
calb, etc. Thb allows extensions to the 
operating system , 

Memory-management handling 
under CP/M-86 is far superior to that 
of MS-DOS, Under CP/M-86, pro¬ 
grams can dynamically set up code and 
data space, and can allocate code and 
data space for other programs, which 


in turn can allocate space for other 
programs, etc. 

Other Advantages of CP/M-86 

The debugger/monitor included 
with CP/M-86 (DDT-B6) has m online 
assembler, DEBUG, the debugger/ 
monitor that comes with MS-DOS, 
curiously lacks thb feature. 

High-level languages supported 
under CP/M-86 include several impor¬ 
tant commercial compilers, including ; 

CBASIC 86—Compiler Systems (now 
Digital Research) 

Pascal/MT—MT Microsystems (now 
Digital Research) 

Pascal M86—Sorcim 

ANSI COBOL 74-MBP 

ANSI FORTRAN 77-National 

Semiconductor 

Due to their use of CP/M-86's 
memory-management capability, it is 
not guaranteed that these programs 
will run under MS-DOS even under an 
emulator. 


Biggest Advantage of CP/M-86 

MP/M-86 provides a direct path for 
expansion into a multi-user environ¬ 
ment, while CP/M-80 2.2 provides a 
broad base of file-compatible data and 
source code created on 8-bit systems. 
MP/M 8-16, developed by G&G 
Engineering for Compupro, is an ex¬ 
ample of the ease of the transition from 
8 to 16 bits, and from single- to multi¬ 
user, that is made possible by remain¬ 
ing within the Digital Research family 
of operating systems. 

Minor BDOS 
Advantages of MS-DOS 

The ability to parse file names is a 
great time-saver for software devel¬ 
opers, and b a good example of the 
friendliness of the MS-DOS system, 

Major BDOS 
Advantages of MS-DOS 

The ability to time-stamp files is 
available only under multi-user flavors 
of CP/M. MS-DOS allows time stamp¬ 
ing—a tremendous aid to file main¬ 
tenance, which b by no means a task 
unique to multi-user systems. 

Continued on page 340 
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Continued from page 3JB 

Other Advantages of MS-DOS 

File granularity in MS-DOS is down 
to the byte. A great deal of execution 
time and programming effort can 
potentially be saved by this feature , 
since it is not necessary to become 
mired down parsing through logical 
records to access physical bytes. 

File size under MS-DOS is virtually 
unlimited. The she of mass-storage 
devices available for microcomputers 
has been increasing at a dizzying pace , 
and the 8-megabyte limit imposed by 
CP/M-86 already seems confining. 
Future database applications may ac¬ 
tually approach a gigabyte. MP/M-86 
has extended the logical drive and file 


size of the Digital Research family, but 
single-user versions continue to strain 
under the 8-megabyte /imitation. 

Biggest Advantage of MS-DOS 

8086-compatible versions of 
Microsoft's popular line of high-level 
languages, although announced for 
CP/M-86 by Microsoft t are as yet 
available only for MS-DOS , 


Summary 

CP/M-86 seems to be the profes¬ 
sional continuation of the line of soft¬ 
ware begun with CP/M-80 , while MS- 
DOS may well be the consumer line of 


the family tree. IBM has only just 
released CP/M-86 for the Personal 
Computer , although it had announced 
its imminent availability since the first 
press releases on the Personal Com¬ 
puter. This gives MS-DOS a firm edge 
in the 16-bit consumer market r How- 
ever, the lack of any expandability into 
the multi-user world imposes a con¬ 
siderable limitation on MS-DOS, and 
its poor memory-management 
capability may force high-level 
languages written for MS-DOS to per¬ 
form just like their 8-bit predecessors. 
Both operating systems have advan¬ 
tages, which makes choosing between 
them a painful task. 


disk, but it requires greater foresight. 
You must make the decision to have a 
bootable disk at the time of format¬ 
ting. 

Access to Functions of CP/M-80, 
CP/M-86, and MS-DOS 

We will now discuss how the pro¬ 
grammer can make these three oper¬ 
ating systems perform useful func¬ 
tions. Some familiarity with 
CP/M-80 is assumed. 

To interact with the disk operating 
system, the programmer must first 
place in the appropriate register the 
function codes listed below. The ap¬ 
propriate registers are as follows: for 
CP/M-80, the C register; and for 
CP/M-86 and MS-DOS, the CL reg¬ 
ister. Any information that the oper¬ 
ating system needs must be placed in 
another register or set of registers: for 
CP/M-80, the E register or DE reg¬ 
ister pair; and for CP/M-86 and MS- 
DOS, the DL register or DX register. 

Finally, the programmer has to tell 
the operating system to perform the 
requested service. To do this, 
CP/M-80 requires a CALL 5 instruc¬ 
tion, CP/M-86 requires an 1NT 224 
instruction, and MS-DOS requires a 
CALL 5, (MS-DOS also allows 
another way to request service by 
placing the function in the AH reg¬ 
ister and then executing an INT 33, 
but this complicates the conversion of 
programs from CP/M-80.) 

If the information to be returned is 
only a byte, CP/M-80 returns it in the 
A register, MS-DOS returns it in the 
AL register, and CP/M-86 returns it 


in the AL register and, in some cases, 
also in the ES register. CP/M-86's use 
of the ES register in this way can com¬ 
plicate matters. The impact follows 
when CP/M-86 loads an executable 
file and gives control to the applica¬ 
tions program. CP/M-86 sets the four 
segment registers, including the ES 
register, to the proper values when 
the program is loaded. But if the pro¬ 
gram makes a BDOS {basic disk oper¬ 
ating system) call to CP/M-86, the 
value in the ES register may be 
changed. That means you have to 
take care to restore the ES register to 
the value it held when the applica¬ 
tions program was loaded. 

If the information to be returned by 
the operating system is more than one 
byte, CP/M-80 returns it in the HL 
register pair, and CP/M-86 and MS- 
DOS return it in the BX register. 

The List of Functions 

Well take the BDOS functions one 
by one in numerical order and com* 
pare how the operating systems re¬ 
spond to them. We're using the dec* 
imal numbers as the Digital Research 
documentation does, rather than the 
hexadecimal numbers used in the 
Microsoft documentation. 

Function 0—System Reset; CP/M-80 
and MS-DOS respond the same; 
CP/M-86 requires a value to be 
placed in the DL register to designate 
an abort code. The value 0 asks for a 
termination and return to CCP (the 
console command processor). The 
value 1 asks for the program to stay 


in memory and for the memory allo¬ 
cation to remain as it is. 

Function 1—Console Input with 
Echo: CP/M-80 and CP/M-86 ex¬ 
pand tabs and look for the characters 
Control-S for scroll control and Con- 
trol-P for printer copy; MS-DOS 
looks for Control-Break for scroll 
control. 

Function 2—Console Output: Same 
as for function 1, 

Function 3—Reader Input: CP/M-80 
and CP/M-86 have device assignment 
through the IOBYTE facility if the 
OEM (original equipment manufac¬ 
turer) chooses to implement it. MS- 
DOS supports only one auxiliary in¬ 
put device. 

Function 4—Punch Output: Same as 
function 3. 

Function 5—List Output: Same as 
function 3. 

Function 6—Direct Console I/O: 
CP/M-80 and MS-DOS respond the 
same: if OFF hexadecimal is passed, a 
status check on the console is per* 
formed; if there is no character wait¬ 
ing to be returned, a value of 0 is 
returned; otherwise, the character Is 
returned. If a value other than OFF 
hexadecimal is passed to the operat¬ 
ing system, it is considered to be a 
legal ASCII character that must be 
printed on the console. CP/M-86 re¬ 
quires 0FE hexadecimal to be passed 
in order to do a status check; OFF 
hexadecimal passed will cause a wait 
until a character is ready before 
returning to the user. Any value other 
than OFF or OFE will be treated as a 
valid output character. For all three 
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NEECO 


C* Commodore Computer 


VIC 20 Personal Computer 

$ 299 95 

VIC 1515 Graphic Printer 

$ 395 00 

CBM 4016 

$ 995 00 

CBM 4032 

$1295.00 

CBM 8032 

$149500 

CBM SuperPet 9000 

$1995.00 

CBM8050 Dual Disk Drive 

$1795 00 

CBM4040 Dual Disk Drive 

$1295 00 

CBM2031 Single Disk Drive 

$ 695 00 

CBM 4022 Tractor Printer 

£ 795,00 

CBM8010IEEE Modem 

$ 279,00 

CBM Datasette 

$ 74.95 

CBM-IEEE Interface Cable 

$ 39.95 

It EE-It EE Interlace Cable 

$ 49 95 




Professional Software/ for CBM Computers 

WordPro 1 M — a family ot CRM Word Processing Programs 

WordPro 2 Plus $ 199.95 

WordPro 3 Plus $ 295.00 

WordPro 4 Plus $ 450 00 

WordPro 5 Plus [for CBM 8096) £ 450,00 

The Administrator (Data Base for CBM) $ 650 00 

Power 1M [ Progra miner's U ti I ity ROM) $ 89.95 

lnfoPro 1M (DataBaseforCBMj $ 295.00 


Amdek Monitors 

Video 100G 

$ 179 00 

Video 300G 

$ 200.00 

Color 1 

$ 449 00 

Color 2 

$ 999 00 


Atari 

"Atari40016K $ 399.00 

Atari BOO 16K find BASIC 
cartridge) $ 899 00 

Atari 410 

Recorder £ 99 95 

Atari 810 Disk 

Drive £ 599.95 

Atari 822 Thermal 

Printer £ 299 95 


Qume 

Sprint 9/45 


Epson Printers 


MX-70 

$ 299 95 

MX 80 w/Craphtrax 

$ 645.00 

MX-80 FT 

$ 745 00 

MX-100FT 

$ 945 00 

INTERFACE CARDS 


8141 RS-232 1 n terf a ce Boa rd t 75.00 

■ 8145 RS-232 Interface Board 

w/2K Buffer 

$ 149.00 

8151 RS-232 Interface Board 

w/X/QN-X/OFF 

$ 170 00 

8161 IEEE Interfate Board 

$ 5500 

8131 Apple Interface Card 

£ 8500 

8232 Apple Interface Cable 

£ 3500 

8220TRS-80 Cable 

$ 3500 


CMD Mupet 


MC-BOOA Mupet Controller 

$ 9B5.00 

[Multi-User Controller for CBM Computers] 

CM 100 Channel Module 

$ 250 00 

Printer Module 

$ 35000 



Diablo 630 Printer 

Diablo 630 
Tractor Option 


$2710 00 
$ 350 00 


NEC Spin writer Printer 

NEC 7730 
NEC 7710 
NEC 7720 
NEC 3510 
NEC 3500RD 

Tractor Feed Options are available 


$3085.00 
$3085.00 
$3610.00 
$2290 no 
$1895.00 


‘WordPro, POWER, & InfoPro are registered 
trademarks of Professional Software inc. 

t All FOR OUR 70 PAGF CATALOG FOR COMPUTE PRODUCT I.INI AND PRICE 11 STINGS 

Wt WILL MATCH SOME ADVt RTISt D PRK ES ON CERTAIN PRODUC TS LISTED UNDER SIMILAR "IN STCX K r CONDITIONS 



NEECO 

679 Highland Ave. 
Needham, MA 02194 


(617) 449-1760 

TELEX: 951021 


MGN-FRI 9:00- 5:30 E.SX 



MASTERCARD ' UISA 
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systems, no check for special char¬ 
acters is performed. 

Function 7-Get IOBYTE: CP/M-8G 
and CP/M-86 both support this func¬ 
tion the same way. MS-DOS, how¬ 
ever, treats this function as direct 
console input without echo and with 
no Control-Break check* 

Function 8—Set IOBYTE: CP/M-80 
and CP/M-86 treat this function the 
same. MS-DOS treats this the same as 
function 1, console input without 
echo, 

Function 9—Print String: CP/M-80, 
CP/M-86, and MS-DOS all treat this 
function call the same way* 

Function 10—Read Console Buffer: 
CP/M-80 and CP/M-86 treat this the 
same way, with the regular CP/M 
editing characters, MS-DOS allows 
the buffer to be edited with its own 


editing characters and implements the 
template scheme to make command 
editing easier, MS-DOS also places a 
Carriage Return after the last char¬ 
acter in the buffer, but the Carriage 
Return is not counted in the character 
count, in order to retain com¬ 
patibility with existing software* 
Function 11—Get Console Status: 
CP/M-80 and MS-DOS return OFF 
hexadecimal if a character is ready, 
and 0 if it is not ready: CP/M-86 
returns a 1 if a character is ready, and 
0 if it is not ready. 

Function 12—Return Version Num¬ 
ber: CP/M-80 and CP/M-86 return 
the version number, MS-DOS treats 
this function as a clear keyboard buf¬ 
fer and invokes an input function, 
where the function code is In the AL 
register and is function 1, 6, 7, 8, or 


10 (referring to the functions on this 
list). These functions result in waiting 
for a new character to be typed. 
Function 13—Reset Disk System: 
This function is treated the same by 
all three systems. Disk A is selected as 
the default drive. 

Function 14—Select Disk: CP/M-80 
and CP/M-86 treat this the same 
way, naming the disk drive desig¬ 
nated in the DL register as the default 
drive, with the value 0 designating 
drive A, 1 designating drive B, etc, 
MS-DOS uses the DL register in the 
same way and also returns the total 
number of disks in the AL register* 
Function 15—Open File: CP/M-80 
and CP/M-86 treat this function the 
same, returning in the A or AL reg¬ 
ister a directory code of 0, 1, 2, or 3, 
indicating success, or OFF hexa- 
Text continued on page 348 


Strengths and Gaps in MS-DOS and CP/M-86 


Rick Fortson 
Programmer/ Analyst 
Compuview Products Inc* 
1955 Pauline Blvd, 

Ann Arbor, MI 48103 

Tima !w J, Lock 

President, Microcra^t Systems Inc, 
Systems Software Manager 
Compuview Products Inc* 
1955 Pauline Blvd* 

Ann Arbor, MI 48103 


CP/M-86 and MS-DOS are both 
similar to CP/M-80 , Anyone with e*- 
perience using CP/M-80 should have 
little trouble becoming proficient in 
either environment. With the excep¬ 
tion of the specific names for various 
system utilities, and the order in which 
their parameters are passed, both 
CP/M-86 and MS-DOS have the same 
11 feel" as CP/M-80. Of course, 
CP/M-86 bears a much stronger resem¬ 
blance to its predecessor ; /laur'ng many 
features that are virtually identical to 
those of CP/M-80, such as the line- 
oriented text editor ED. 

Perhaps this is also one of the 
strongest criticisms one can find with 
either CP/M-86 or MS-DOS: they are 
both too similar to CP/M-80. Much 
time has elapsed in which some of the 
shortcomings of CP/M-80 should have 
been resolved , Some highly desirable 
features for a single-user operating 
system are conspicuously absent from 


either of the 8086/88 packages , in¬ 
cluding the ability to set up a default 
drive on which to find an invoked- 
command {.COM, CMD) file, a fully 
functional SUBMIT utility that would 
support conditionals, and enhanced 
I/O capabilities. 

The degree to which an operating 
system supports the variety of hard¬ 
ware under which it runs is a good 
measure of its usefulness to the pro¬ 
grammer, and thus to the end user of 
the software so developed, No matter 
how user-friendly an operating system 
may be, it is next to useless if the pro¬ 
grammer has to go to inordinate 
lengths in order to take advantage of 
the particular features the hardware 
has to offer. However, an operating 
system loaded with convenience 
features and utilities may also run very 
slowly ; conuerse/y, an operating 
system that is compact and fast may 
offer the programmer next to nothing 


in the way of system utilities and the 
ability to create sophisticated yet por¬ 
table programs * 

MS-DOS Memory Management 

The IBM Personal Computer is cap¬ 
able of supporting more than 64K 
bytes of memory in a fully expanded 
h a rdware co nfigu ration. How ever, 
MS-DOS as supplied with the Personal 
Computer cannot directly support 
(through software system calls or an 
allocation table) the full memory com¬ 
plement inherent in the 8088. One 
wants to know both the exact hard¬ 
ware memory configuration and the 
current status of the memory available 
to an operating system, No dynamic- 
memory management is in MS-DOS 
beyond setting location 6 to the num¬ 
ber of paragraphs available and being 
able to specify that an "EXE" file loads 
either at the top or the bottom of aiml- 

Continued on page 344 
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...with the same level i 
of excellence and \ 

state-of-the-art technology 
you’d expect from KM.” 

Warren Rosenkranz, President, VR Data 


“Only VR Data can offer you a Winchester 
Hard Disk Drive for your IBM Personal Computer. 


rat 




We are tremendously impressed with 
the IBM Personal Computer. When we set out 
to increase its capability' with our exclusive. 


totally compatible Winchester Hard Disk Drive 
and Memory Board, we dedicated ourselves 
to making the very finest products possible. 
Some very knowledgeable dealers and users 
say we’ve totally succeeded. See for yourself!! 

As with our Winchester Hard Disk Drive, 
all our designs are tested, re-tested and 
“burned in.” We’re so sure of our quality con¬ 
trol that we offer an unconditional 120 day 
extended warranty covering full costs of parts 
and labor on all VR Dataproducts. 


OTHER QUALITY PRODUCTS FROM VR DATA 

Winchester Hard Disks 

Memory Boards with 

6,3 Megabytes 

Error Correction 

9,6 Megabytes 

64 Kbytes 192 Kbytes 

19.0 Megabytes 

128 Kbytes 

2x 6.3 Megabytes 

In The Queue 

2x 9,6 Megabytes 

D-Con Direct connect 

2x 19,0 Megabytes 

internal modem 

The Echo 

Winchester Backup 



Insist on the best. 
Ask for us bv name. 

4 



777 Henderson Boulevard N-6 Folcroft, PA 19032 800-345-8102 

MICROCOMPUTER EXCELLENCE SINCE 1972 







Continued from page 342. 

able memory. The MS-DOS BIOS 
does maintain a memory-available 
location that is apparently used by 
COMMAND COM to set up the initial 
program segment, However, this does 
not necessarily help determine if a 
region of memory is available for some 
specific function or reserved for some 
other function. An 'EXE' format is 
provided that allows the loading of 
complex modules f through the use of a 
program header; however, these are 
not fully dynamic. Exactly how one is 
supposed to utilize all available 
memory is not made clear in the MS- 
DOS documentation . We are still 
studying the possibilities. More fully 
supported memory-management 
facilities are clearly desirable. 

CP/M-86 Memory Management 

CP/M-86 supports an alterable, pos¬ 
sibly noncontiguous, memory-avail¬ 
able map in its BIOS in the form of the 
CP/M-86 System Memory Segment 
Table. CP/M-86 also maintains a 
memory allocation table so that a com¬ 
plex memory status is always avail¬ 
able. CP/M-86 command files are pre¬ 
ceded by a command file header that 
contains information that both the 
operating system and programs writ¬ 
ten under CP/M-86 can use to deter¬ 


mine the minimum and maximum 
memory requirements for the com¬ 
mand file to be executed t as well as 
other relevant memory use informa¬ 
tion. Under CP/M-86, programs can 
be loaded from disk and left intact and 
inviolable in system RAM, safe from 
interference from other programs that 
may also be resident in memory. The 
result of these features is to enable the 
system designer to use memory in a 
very sophisticated but well-supported 
way. 

The Missing Assembler 

CP/M-86 is supplied with an 8086 
assembler, while MS-DOS provides 
only a linker. The assembler provided 
with CP/M-86 has no macro capabili¬ 
ties , however, and although very 
useful for program development, it 
could probably be streamlined for 
faster and more efficient operation. 

Input/Output Support 
and Online Help 

CP/M-86 supports both serial and 
parallel printer support, featuring the 
CP/M IOBYTE that facilitates soft¬ 
ware con fro/ of system I/O . Unfor¬ 
tunately, MS-DOS supports a parallel 
printer port only, without the benefit 
of software-selectable I/O * MS-DOS 


could also benefit from a more efficient 
disk format and a BIOS implementa¬ 
tion that could better handle the hard¬ 
ware features of the IBM Personal 
Computer. Also, CP/M-86 supports 
an online "HELP " command that pro¬ 
vides a concise explanation of the 
CP/M-86 feature in question , as well 
as un example of its use. This is a par¬ 
ticularly useful feature for those get¬ 
ting started with CP/M-86. 

Speed and Documentation 

MS-DOS is, however, faster than 
CP/M-86 in its available system calls, 
and the documentation supplied is 
unsurpassed for those starting out with 
an IBM Personal Computer. There will 
eventually arise more supported 
methods for utilizing whatever 
memory is available, whether from an 
extension of the current DOS or from 
third-party efforts. One hopes that im¬ 
provements will be somewhat CP/M- 
86-compatible. 

We hope we have raised some valid 
points about these two operating 
systems. We will continue to support 
both and hope that both will improve 
greatly as the products mature , 

[The authors collaborated on Com- 
puviews fast and impressive CP/M-86 
for the IBM Personal Computer.! 
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The card IBM 

is 

afraid you’ll buy 

New 88 CARD™ turns your Apple 
into a 16 Bit Personal Computer 

If you own or are about to buy an Apple 11 computer; you can 
also enjoy the latest in 16 bit software packages. The 88 CARD 
converts your Apple II into a 16 bit Persona! Computer with 
the same operating system used in the IBM PC. Plus, the 
88 CARD adds 64K bytes of memory to your system. This means 
that you can run larger application programs {MBASIC on the 
88 CARD has over 62K bytes of free RAM area}. Enjoy the best 
of both worlds. Run your existing Apple software and emulate the 
IBM Personal Computer with 16 bit software —all in one system 
with the new 88 CARD, The system includes one 88 CARD, 

the CP/M-86"" operating 

***~ ' " 'un : " «-* system, and documentation. 


itiiiritiiiiiiiiiiiiiitiii 


pi 


tf■f 11 i *fill i ■ 1111 lit II ii in i ii i 

1 INTRODUCTORY 
| OFFERsQQO 

: Now Only 099 






iiiKBiiiii’ft£ oiw nIy 

□ Please Rush_88 CARDS to me at $899 

each during your introductory offer (Ca. resi¬ 
dents add 634% Sales Tax.) Enclosed is my 

check for______ Four week delivery. 

□ Please send more information. 

Name:_ 


Address:_ 


)- 


Phone: C 


Local Computer Dealer:. 


Deal er I nq u i res We I com e. 

COPROCESSORS INC. 

50 WEST BROKAW ROAD, SUITE 64 
SAN JOSE,CA 95110 
408 947-4616 

88 CARD is a trademark of COPROCESSORS INC. 
CP/M-86 is a trademark of Digital Research. 
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ATARI HOME COMPUTERS 


A 

ATARI 



ATARI 800 


16K ... $669 


32K ,.. $749 


48K ... $779 


4TO Recorder 

$76 00 

610 Disc Drive 

$449 00 

822 Printer 

$269 00 

625 Punter 

£629.00 

830 Modem 

$159 00 

820 Printer . 

£269 00 

850 Interface 

$-169 00 

New DOS 2 System 

$29.00 

CX30 Paddle 

$10.00 

CX4Q Joy Stick 

510 00 

CX853 16K RAM 

$77,95 

Microtek 16K RAM. 

... $64.95 

Microtek 32K RAM 

... £99,95 

Ramdisk (120K). 

... £429.95 

Intec 46K Board . 

. £199.95 

Intec 32K .. . 


AH RAM prices good through July 1982 only 

One year extended warranty 

£70,00 

481 Enleitainei 

£69.00 

482 Educator 

$130 00 

483 Programmer 

$49.00 

484 Communicator 

£344 DO 

ATARI HOME COMPUTER PROGRAMS 

HOME OFFICE 


CX404 ATARI Word Processor 

$119 00 

CX01O2 Calculator 

£29 00 

CX412 Dow Jones Invesimeni Evaluator 

£99 DO 

CX4109 Graph It. Joystick optional 

$17 00 

CX4104 Mailing List 

$20 00 

CX4H6 Mortgage S Loan Analysts 

$13 00 

CX41D3 Stahslics 1 

520 011 

CX81Q7 Stock Analysis 

£20 00 

CXL4015 Tdelink 1 

$23 00 

HOME STU DY 


CX4101 An Invitation to Programming 1 

$20 00 

CX4106 An InvitallOii to Progtfmimmg 2 

£23.00 

CX4117 An Invitation to Programming 3 , 

£23.00 

CX41G7 Biorhythm 

£13,00 

Conversational Languages lea ] 

$46 00 

CX4121 Energy Czar 

£13 0« 

CX4i 14 European Countries & Capitals 

$13 00 

CX4108 Hangman Joystick optional 

£13 00 

CX4102 Kingdom 

$13 00 

CX14007 Music Composer 

$34,00 

CX4123 Scram, uses foystick 

£20.00 

CX4112 Slates 8 Capitals 

£13 DC 

CX4110 Touch Typifig 

$20.00 

HOME ENTERTAINMENT 


PAG MAN 

$35 00 | 

CENTIPEDE 

£35 00 

CAVERNS OF MARS 

£32 00 

CX 14013 Asteroids 

129,DC 

CXL4004 Basketball 

£27 00 

CX4105 Blackjack 

£1300 

CXL4009 Compuler Chess 

$29.00 

CXL4012 Missile Command 

£29.00 

CXL4000 Space Invaders 

£29.00 

CXL4Q11 Star Raiders 

$39.00 

CXL4006 Super Breakout 

129.00 

CXL4010 3 0 Tic Tac Toe 

£27 00 

CXL4O05 Video EaseJ 

£24.00 

PROGRAMMING LANGUAGES AND AIDS 


CXL4O03 Assembler Editor 

$47 00 

CXL40O2 ATARI BASIC 

$47 00 

CX8126 ATARI Microsoft BASIC 

£70 00 

CXL40t8 PILOT 

172 00 

CX40S PILOT {Educational! 

$105.00 


ATARI 400 

16K ... $299 
32K ... $389 
48K ... $489 


ATARI PROGRAM EXCHANGE 
Eastern Front 41 
Avalanche 
Outlaw 

74 7 Landing Simulation 

Babel 

Dog Daze 

Downhill 

Attack' 

Blackjack Casino 
Re vers i It 
Domination 
Sol it a re 
Disk Finer . , 

5u person 

Data Manage men i 

Chameleon 

Instedil 

Insomnia . 

My First Alphabet 
Mapware 
Number Blast 
Family Cash Flow 
Weekly Planner 
Bowler's Data Base 
Banner Generator 
Crystal Software 
Bermuda Fantasy 
Beneath Pyramids 
Galactic Onesl 
House of Usher 
Forgotten Island 
Haunted Palace 

Ccmpuman lAcct Rec Gen Ledger 
Inventory* Payroll, ea 1 
Synapse 

File Manager flat) 

Dodqe Racer 
Chicken 
Slime 
Nautilus . 

Disk Manager 
Foil Apocalypse 
Assembler 

Protector . 

EXPV (Automated Simulation) 

Ricochet... 

Crush Crumble & Chomp 
Star Warrior 
Rescue al Rigel 
Dates tones 
Invasion Orion 
Mission Asteroid 
OnLine 

Jaw Breaker 
MouskATTACK 
The Neal Step 
Soft porn 

Wizzard & Princess 
Aicade Plus 

Ghost Hunter (cassette) 

Ghost Hunter (di&kl 
K Byte 

K BYTE Kra/v Shoo! Out <ROM| 
K-DOS 
Vislcalc 

Letterperfed (Word Processor] 

Data Soft Ten I wizzard.. 


$2550 
£15.50 
$15,50 
$15.50 
$15 50 
$15.50 
$15.50 
£15.50 
$15.50 
515.50 
$1550 
£15.50 
$15 50 
SI 5.50 
$1550 
$1550 
SIS 50 
$1550 
£25.50 
$18 00 
£11.50 
$15.50 
$15.50 
£13.00 
$1150 

£26.00 
$20,00 
$26 00 
$20 00 
$26.00 
£33 00 

St 10.00 

£69 95 
$19 00 
£24 00 
$24 00 
£24 00 
$24 00 
524.00 
$39 00 
. $24.00 

$14.50 
£24.00 
$29.00 
. £24.00 
$16 00 
. £18.50 
£22 00 

527.00 
$31 00 
. $34 00 
$27.00 
£29.00 

124.00 
$30 00 

$39 00 
£69.00 
$179.00 
£109,00 

$89,00 


Texas Instruments 



TI-99/4A s 299 


PHA2100 R F Modulator 

PHP 1600 Telephone Coupler 

PHP 1200 Peripheral Expansion Bon 

PHP 1220 RS 232 Card. 

PHP 1240 Disk Controller . 

PHP 1250 Disk Drive 

PHP 1100 Wired Remote Controllers (Pair) 

PHP 1260 32K RAM. 

PHP Prmter Solid Slate 
PHM 3006 Home Financial Decisions . 
PHM 3013 Personal Record Keeping 
PHD 5001 Mailing List . 

PHD 5021 Checkbook Manager 
PHM 3006 Video Chess 
PHM 3010 Physical Fitness 
PHM 3009 Foolbati 
PHM 3016 Video Games i 
PHM 3024 Indoor Soccer 
PHM 3025 Mmd Challengers 
PHM 3031 The Attack . . 

PHM 3032 Blasto 
PHM 3033 BlacVjack’and Poker 
PHM 3034 Hustle 
PHM 3036 Zero Zap 
PHM 3037 Hangman 
PHM 3038 Connect Four 
PHM 3039 Yahizee 
Tomb SI one City 21st Century 
Miunch Mian 
TUNVADERS 
CAR WARS 


£29.00 

$179.00 
£199,00 
$143.00 
£199.00 
$319.00 
$31 00 
$229,00 
$31900 
$26.00 
£43.00 
$ 60.00 
£ 10.00 
$60.00 
£26,00 
$26.00 
£26.00 
. $ 26.00 
$ 22.00 
£35.00 
£ 22,00 
£22 00 
£2200 
$18.00 
£18 00 
$18.00 
$22 00 
S34.O0 
$34 00 
534.00 
$34.00 


Printers 


Smith Carona TPT . . . 

., .. $699.00 

Centronics 739-1 

SSI 9.00 

Centronics 739 3 

. $619.00 

Diablo 630 Special . 

$1799 00 

Epson 


MX&O wfGraHra* . 

. $449 00 

MX 80 FT ... 

.Call 

M X100 

.Call 

NEC 


0023 

. . .$549.00 

7730 

. Call 

7720 

. Call 

7710 

. Call 

Okidata 


B2A 

.$499 00 

8JA 

. £749.00 

84 

£1129 00 

Ciloh Starwriler 


F10-4O CPS . 

$1469.00 

F1Q55CPS 

Call 

Prawn ter 

5479.00 

Talley 


8024-L . 

. $1629.00 

IDS 


Prism . 

SCal! 

MPC Apple Parallel Board & Cable 

. $69.00 

2 Meter RS232 RS232 . 

.$29-95 

Cables Available For Most Interlacing Purposes 

Computer Covers 


ATTRACTIVE DUST COVERS FOR YOUR 
COMPUTER AND DISK DRIVE, 

Commodore ViC 20. 56.99 
£6.99 Commodore 8032 £14 99 
56 39 Commodore 
56 99 805014040.. £10.99 

Al l C o m m odore cover & 
are Royal Blue 


Atari 400. 

Atari 800 
AlauBlO. 

All Atari Covers are 
Beige. 


Franco 

HabJa 

EspanoJ 


Most software for Atari 400/800 available on cassette or disk. 

computer mail order west 
800 - 648-3311 


CALL TOLL FREE 


IN NEVADA, CALL (702) 588-5654 

P.O. BOX 6689. STATE LINE, NEVADA 89449 
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HEWLETT 

PACKARD 

L ' 'i 



HP*85 s 1899 


HP-B6. 

HP *87. 

HP* 125 

HP*85 16K Memory Module 
5' * Dual Master Disc Drive 
Hard Dish wj 1 Floppy 
Haid Disk 

"Sweet Lips ' PI oiler .. 

80 Column Printer 

87 CPj'M. .. 

87 12SK Memory. 

87 Vi si calc. 


call 
51769.00 
.51999.00 
SI 69.00 
.51769,00 
. 54349.DO 
. 53440.00 
51149 00 
$799.00* 
.„ 5399.00 
. 5610 00 
.. 1205.00 


HP-41CV Calculator 


$239.00 


41C. .5169.00 

11C 5104 00 

12C. .. $114.00 

34C S114.00 

3SC 5114.00 

HP*41 Prinler 5340 00 

HPIL CALCULATOR PERIPHERALS 

IL Modus I. . 5104 00 

Digital Cassette 5449.00 

PrrrHedP loiter 5419.00 

Card Reader ..5164.00 

Optical Wand 599.00 


SEC 


(scommodore 


BUSINESS MACHINES 


SOFTWARE 

Word Pro 5 Plus 
Word Pro 4 Plus 
Word Pro 3 Plus . . 

Commodore Ta* Package 

VrSiCalc. 

Medical Billing 

The Source. 

OZZ Information System 
Dow Jones Portfolio 
Pascal 

Legal Time Accounting 
Word Crall 80 

Power . 

Socket-2 Me 
Jinsam 
MAG I S 

CPA . 

Real Estate Package. 

The Manager 

Soflrom. 

BPl Inventory Control 
BPI Job Costing 
BPl Payroll 
BPI General Ledger . 

Creative I SAM 
Creative General Ledger 
Creative Accounis Receivable 
Creative Inventory 


5319.DO 
$299 00 
5199. DO 
$589.00 
5179.00 
$449 00 
589.00 
$289 00 
5129. DO 
$239 00 
5449 00 
$289 00 
579.00 



CBM 8032 
s 1039 


520 00 

4032 

$969. DO 

SCall 

4016 

5769.DO 

SCall 

3096 Upgrade Kit 

. $369.00 

SCall 

Super Pel 

5159900 

.. SCall 

2031 

5529 00 

5209 00 

6250 Doubled Sided Disk Drive. 

.11699 00 

5129 00 

5 Megabyte Hard Disk ... 

.$2399.00 

5319.00 

8050 

$1299 00 

5319 00 

404 D 

5969 OD 

5319.00 

8300 SLetier Quality) 

$1799.00 

$329 00 

0023 . 

5769.DO 

579.00 

4022 

$599.00 

$229,00 

Pel !o IEEE Cable 

537 DO 

5229.00 

IEEE lo IEEE Cable 

546 00 

$229 00 

Tractor Feed for 0300 

$240.00 


VIC 20 s 239 


COMPLETE 

CALL FOR AVAILABILITY AND PRICE 
FOR NEW VIC-64 



600 T A ... 


5749.00 

VIC 6 Pack Program 


544.00 



8031 , 


5749,00 

VIC 1530 Commodore Datasselle 


S69.00 



8012 


$549.00 

VIC 1540 Disk Drive. 


5499.00 

Terminal 

S13O0 

Accounts Receivable. 

$295.00 

VIC 1515 VIC Graphic Printer 


5339 00 

Un Word 

513.00 

Word Processing 

$395. DO 

VIC 1210 3K Memory Expander 


532.00 

Grab* Menagerie 

511 00 

General Accounting . 

. $295.DO 

VIC 110 0K Memory Expander . 


. S53.0O 

VIC PICS 

$15 00 

inventory Control 

$295. DO 

16K VIC Expansion 


599. Q0 

Ticker Tape . 

51 3 00 

Job Cost 


$295.00 

VIC ton RS232C Terminal Interlace 


543,00 

Banner Headlinei 

$13 00 




VIC 1112 VIC IEEE-488 Interlace 


$86 00 

RS 232 

539 00 


Disks 


VIC 1211 VIC 20 Super Expander 


. 553-QO 

VT 1D6A Retreat on Pack A 

544 00 



VT 232 VICTerm 1 Terminal Emulator 


59 00 

VT107A Home Calculation Pack A 

544 DO 



VIC 1212 Programmers Aid Cartridge 


545 00 

VT 164 Programmable Characler^Gsmegraphics 

512 00 




VIC 1213 VICMON Machine Language Momlor 545 00 

Household Finance 

527 00 

Maxell 



VIC 1901 VIC AVENGERS 


523,00 

VIC Games 

519.00 

MD 1 ibo* ot 10'i 

536.00 

VIC 1904 SUPERSLOT 


523.DO 

VIC Home Inveniory 

$13.00 

MD || (box ol 10] 

546,00 

VIC 1906 SUPER ALIEN 


523.00 

VIC Rec/Ed II 

S13 00 

MFD 1 18 

i 

544. DO 

VIC 1907 SUPER LANDER 


$23 00 

VL101 Inlmduchon lo Computing 

519 DO 

MFD 11 (8 

Double Density] 

$54.00 

VIC 1908 DRAW POKER 


523 00 

VL 102 Introduction lo BASIC Programming 

$19 DO 

Syncom Ibex oM0| 

. 529.00 

VIC 1909 MIDNIGHT DRIVE 


$23.00 

VM 110 VIC 20 Programmers Rolerence Guide 

$15 0D 


Apple 


In stock items shipped 

same day you 

call. No risk, no deposit on C.0,0. 




orders. Pre paid orders receive free shipping within the continental United 



Stales with no waiting 

period for certified checks or money orders. All 


Call tor availability and prices 


prices shown are cash 

prices. Add 3% for Mastercard and Visa. NV and 

on 

all Apple computers and peripherals. 

PA residents add sales tax. 

AH items subject to availability and price change. 

910 

Televideo 

5379.00 

Monitors 


Modems 


912C 


5699.00 






920C 


5749 DO 

BMC 12" Green 


$85.00 

Hayes 


925C 


$749 DO 

Amdek 



Smart 

$239 D0 

950 


. 5939.00 

3Q0 G ... 


$169 

Chronograph . . 

$199.00 


Call lor computers 


Color 1 


$339 

Micromodem || 

$279 0D 

802 ... 


call 

Color II . 


$699 

Micromodcm 100 

$309 00 

802 H 


call 

Color III 


$429 

Novation Auto 

$239 DO 

816 .. 


call 

Tl 10 Color 


$349.00 

D Cal 

$169 OD 

806 


. call 

Zenith 9 inch ( Green) 


. $T 19.00 

Cal 

$159 00 


Nev & Pa. residents add sales ta* 

computer mail order east 

CALL TOLL FREE 800 - 233-8950 

INTERNATIONAL CALLS AND IN PA CALL (7T 7} 327 9575 

477 E. THIRD ST.. WILLIAMSPORT. PA 17701 


Patricio 

Hatola 

Espano! 
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Text continued from page 342: 

decimal, indicating failure. MS-DOS 
returns a 0 to indicate success and OFF 
hexadecimal to indicate failure. In ad¬ 
dition, MS-DOS will update the disk 
designator in the FCB (File Control 
Block) if the default disk is requested. 
This allows changing the default disk 
after the FCB Is opened without get¬ 
ting into trouble. 

Function 16—Close File: CP/M-80 
and CP/M-86 both return a directory 
code for successful completion (0, 1, 
2, or 3) and OFF hexadecimal for fail¬ 
ure, MS-DOS returns a 0 for success 
and OFF hexadecimal for failure. 
Function 17—Search For First: 
CP/M-80 and CP/M-86 return 0, 1, 
2, or 3 in the A or AL register to in¬ 
dicate the file is present, or OFF hexa¬ 
decimal to indicate failure. MS-DOS 
returns 0 to indicate success or OFF 
hexadecimal to indicate failure, as 
noted in function 15. 

Function 18—Search For Next: Same 
comments as for function 16. 
Function 19—Delete File: CP/M-80 
returns a directory code (0, 1, 2, 3 for 
success, or OFF hexadecimal for fail¬ 


ure), CP/M-86 and MS-DOS both 
return a 0 if the operation is success¬ 
ful or OFF hexadecimal if unsuc¬ 
cessful. 

Function 20—Read Sequential: AH 

three systems treat this function the 
same way. 

Function 21—Write Sequential: AH 
three systems treat this function the 
same way. 

Function 22—Make File: CP/M-80 
and CP/M-86 both return a directory 
code of 0, 1, 2, or 3 if successful and 
OFF hexadecimal if unsuccessful. MS- 
DOS returns a 0 if successful and OFF 
hexadecimal if unsuccessful. 

Function 23—Rename File: All three 
systems treat this function the same 
way. 

Function 24—Return Login Vector: 
CP/M-80 and CP/M-86 treat this the 
same way, but MS-DOS does not use 
this function at all. 

Function 25—Return Current Disk: 
All three systems treat this function 
the same way. 

Function 26—Set DMA Address: 

CP/M-80 and CP/M-86 treat this in 


START YOUR OWN 
COMPUTER CO. 


HOW TO START YOUR OWN SYSTEMS HOUSE S36. 

7th edition, November 1981 

Written by Ihe founder of a successful systems house, Ibis fact-filled 220-page 
manual covers virtually all aspects of starting and operating a small systems com¬ 
pany. It is abundant with useful, real-life samples contracts, proposals, agree¬ 
ments and a complete business plan are included in full and may be used im¬ 
mediately by the reader Proven, field-tested solutions to She many problems 
facing small turnkey vendors are presented. 

HOW TO BECOME A SUCCESSFUL COMPUTER CONSULTANT $2B. 

by Leslie Nelson. 4Th revised edition. December 19BT 

Independent consultant ere becoming a vitally important factor in Ihe micro¬ 
computer field, filling Ihe gap between the computer vendors and commercial/ 
industrial users The rewards of the consultant can be high: Trendom, more salis- 
fying work and doubled or tripled income This manual provides comprehensive 
background information and step-by-step directions for those Interested lo ex¬ 
plore this lucrative field 

FREE-LANCE SOFTWARE MARKETING |30. 

by 0 J Korites, 3rd edition. June 1980 

Writing and selling computer programs as an independent is a business where * 
you can get started quickly, with litfte capital investment * you can do it tull time or 
part lime • the potential profits are almost limitless This best-seller by Dr Kontes 
explains how to do It 

HOW TO START YOUR OWN WORD PROCESSING SERVICE S39.50 

by Leslie Nelson. May 1982 

Turn a small investment into a steady, money making business that adds $10,000. 
$50,000 or $100,000 to your income. Detailed slart-up, marketing and operations 
plans are included. 


Send check, money order, VISA, Master Charge or American Express Y and exp. 
date Publisher pays 4th class shipping. Add $i.oo per book for UPS shipping 
(USA only). NJ residents add 5% sales tax For faster shipment on credit card 
orders call (201) 783-6940. 

ESSEX PUBLISHING CO, Depi 2 

285 Bloomfield Avenue ■ Caldwell, N.J 07000 


the same manner. CP/M-86 has an 
additional system call to set the DMA 
segment base. MS-DOS includes the 
segment in this function by using the 
DS segment register. 

Function 27—Get Address of Allo¬ 
cation Vector: CP/M-86 returns the 
allocation vector offset in the BX reg¬ 
ister, as you would expect for com¬ 
patibility with CP/M-80. But 
CP/M-86 also returns the segment 
base of the vector in the ES segment 
register. MS-DOS returns the same 
segment information in the DS seg¬ 
ment register. In addition, it returns 
the number of allocation units in the 
DX register, the number of records 
per allocation unit in the AL register, 
and the size of the physical sector in 
the CX register. Note that the MS- 
DOS allocation vector is in a format 
different from that used in CP/M-80 
and CP/M-86. 

Function 28—Write Protect Disk: 
CP/M-80 and CP/M-86 treat this 
function the same way. MS-DOS 
does not use it at all. 

Function 29—Get Read/Only Vector: 
Same comment as for function 28. 
Function 30—Set File Attributes: 
Same comment as for function 28. 
Function 31—Get Address of Disk 
Parameters: CP/M-86 returns the off¬ 
set of the BIOS-resident DPB (disk 
parameter block) offset of the cur¬ 
rently selected drive in the BX reg¬ 
ister, as expected, and the segment 
base of the BIOS-resident DPB in the 
ES segment register. MS-DOS does 
not use this function at all. 

Function 32—Set/Get User Code: 
CP/M-80 and CP/M-86 both treat 
this the same way. MS-DOS does not 
support this function at all. 

Function 33^—Read Random: All 
three systems return the same code 
for success, 0. MS-DOS has different 
failure codes from CP/M-80 and 
CP/M-86. 

Function 34—Write Random; Same 
comment as for function 33, 

Function 35—Compute File Size in 
Records: CP/M-80 and CP/M-86 
have no error-return codes, while 
MS-DOS returns 0 for success and 
OFF hexadecimal for failure. 

Function 36—Set Random Record: 
Same comment as for function 35. 
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Computer Products from ASAP 


Components 

4116 s (ZOO nS)/5290-3 

Apple, TRS-80, Heath 

1-15 $1.70 each 50-93..,, Si 50 each 

16- 43 _$1 60 each 100 up_$130 each 

2114 L-Z/20D nS 

Low-Power IK x 4 Static RAM 
1-16.$2,00 each 

17- 49_£2 70 each 

S0-9Q_$2.60 each 

1TO up .. .$2,46 each 

2700/450 nS 

IK x 6 EPROM ... . „ $4.00 each or 8/528.00 

2716/5 Volt 

2K x B EPROM.$4.95 each 


DISKETTES from ASAP 

Verbatim 

5V Diskettes 

Sector Price 

Soft 10/S27.50 

Hard 10 10/527.50 

Handle 10/S27.50 

r Diskafles 

Hard 10/$35.00 

Soft 1O/S3S00 

Memorex 

57r Dtekelles 


Part if 
MD525-01 
MD525-10 
MD525-16 

FP32-1DOO 

FD34-10OD 


Pan# 

Side/Dens 

Sector 

Price 

MEM 3481 

l/Dbi 

Soft 

10/526.50 

MEM 3483 

1/Dbl 

Hard ID 

10/$26.5Q 

MEM 3485 

f/Dbl 

Hard 16 

10/526,50 


8' Diskettes 


MEM 3060 

i/Sgl 

Suit 

10/535,00 

MEM 3101 

2/Sgl 

Soft 

10/545.00 

MEM 3090 

T/Dbl 

Soft 

10/545.00 

MEM 3102 

2/Dhl 

Soft 

10/555.00 


Scotch 3M 



S'A" Diskettes 


Part it 

Slde/Dens 

Sector 

Price 

744-0 

1/Sgl 

Soft 

10/533,00 

744-10 

1/Sgl 

Hare 10 

10/533.00 

744-16 

1/Sol 

Hare 16 

10/533.00 

74S0 

2/Dbl 

Soft 

10/54500 

745-10 

2/Dbl 

Hard 10 

1D/S45.00 

745-16 

2/Dbl 

Hard 16 

10/545 00 


Maxell 



5Vr Diskettes 


Part# 

Bite/Dent 

Sector 

Price 

M D1 

1/Sgl 

Soft 

10/$32.00 

MD2D 

2/Dhl 

Son 

10/544.00 

MH1 

1/Sgl 

Hard 16 

1Q/S39.0Q 

MH2D 

2/Dbl 

Hard 16 

10/550 DO 


0" Diskettes 


FD1-128 

1/Sgl 

Soft 

10/541.00 

FH1-32 

1/Sgl 

Soft 32 

10/641.00 

FD2-XD 

2/Dhl 

Soft 

1.0 / $50.00 


Elephant Memory Systems 


Part# 

Side/Be ns 

Sector 

Price 

EMS 1 

1/Sgl 

Soft 

1Q/525.0Q 

EMS 2 

1/Dbl 

Son 

10/527 50 

EMS 3 

i/Dbl 

Hard: 10 

1D/S27.50 

FMS4 

1/Dbl 

Hard 16 

10/52750 

EMS 5 

2/Dbl 

son 

10/S33.00 

EMS 6 

2/Dbl 

Hard ID 

10/533.00 

EMS 7 

2/Dbl 

Hard 16 

10/$33.00 


Control Data 



S'.-V Diskettes 


Part# 

Side/Ocns 

Sector 

Price 

124100 

1/Sgl 

Sofl 

10/525,00 

1241-10 

1/Sgl 

Hard ID 

10/S25.00 

1241-16 

1/Sgl 

Hard 16 

10/525.00 

1242-00 

1/Dbl 

Soft 

10/530.00 

1242-10 

1/Dbl 

Hard 10 

10/530.00 

1242-16 

1/Dbl 

Hard 16 

10/530.00 

1244-00 

2/Dbl 

Soft 

10/540.00 

1244-10 

2/Dbl 

Hard ID 

10/540.00 

1244 16 

2/Dbl 

Hard 16 

10/540.00 


ET Diskettes. 


1221-60 

1/Sgl 

Sofl 

10/538.00 

1223-00 

T/Dbl 

Soft 

10/543.00 

1225-00 

2/Dhl 

Sofl 

10/54800 


saw 



Atari Optional Accessaries 


Media Storage Cases: 


Model It 

Description 

Price 

Si 26 


Price 

410 

Program Recorder«. 

. . . $ 80.00 

5'i" 

r 


$2 50 ea. 
53.25 ea. 

810 

Disk Drive System,. 

. . . $ 455 DO 




822 

40 Column Thermal 






Printer.. 

. . .S 299.00 

LO 

10-24 

25 up 

820 

40 Column Dot 


$2. DO 

$1.90 

$1.75 


Matrix Printer .... 

.. .$ 270 00 

$2 95 

$2.75 

S2.50 

825 

80 Column Dot 


S 95 

$ 85 

$ .75 


Matrix Printer . *, , 

... $ 625.00 


FlEXCASE Disk Storage. 


Call far pries 


Part# 

SRW-5 

srw-3 

Connectors 

DB25P 

DB25S 

DB25C 


ATARI COMPUTER PRODUCTS 
ATARI BOO 

(1GK) Personal Business Computer Features: 

* Computer console 
» Atari 8K baste 

* 57 full stroke alpha numeric keyboard 
with four function keys 

* Operator's manual 

* RF modulator 

* Power supply 
Call (or prise 

ATARI 400...$349.00 

Software 

Description Price 

Atari 

Basketball . S 27.00 

Super Breakout ..S 30.00 

Chess. S 32.00 

Video Easel T . . .....S 25 00 

Star Raiders.$ 36 00 

Asteroids. S 32,00 

Music Composer. S 42.00 

Assembler/Editor..$ 45.00 

Telelink I ... *. .......$ 24.00 

Space Invaders S 30.00 

Missile Command. $ 32.00 

Graph ft ,, _______ . S 17.95 

Mailing List ... $ 19.95 

Touch Typing.. < $ 19 95 

Stock Charting.22.95 

Stock Analysis .., .*.. $ 19 95 

Bond Analysis + . . „... . . $ 22.95 

Word Processor.«.. S119.00 

Personal Finance. $ 64,95 

Microsoft BASIC.75.00 

Pac-Man ........ . $ 3500 

Centipede... *$ 36.00 

Caverns of Mam.30.00 

Dstssdl 

Atari Mailing List Disk.. 19.95 

Atari Character Generator Disk ...... 16.95 

Text Wizard Disk. 88.95 

Micropainter Album 1 Disk. 16.95 

Micropainter Album 2 Disk. 16.95 

Le Stick Accessory . *,. *......... 30.00 

Innovative Design Software. Inc. 

Pool 1,5 HI-RES4BK ..$28 95 

On-Line Systems 

HI-RES Adv — Mission: Asteroid Disk 19.95 

Hf-RES Adv #2 — Wiz & Princess Disk . , 25 00 

Roadwork Disk + . H , 29.95 

Jawbreaker Disk ... 2500 

Softporn Adventure (X-rated} Disk . . , . 25.00 

The Next Step Disk. 29.95 

Personal Software 

Visicalc Disk 168.00 

Arcade Plus 

Ghost Hunter (Cassette) .$ 25.00 

Ghost Hunter (Disk) ....$ 30 00 

FOR ROME ENTERTAINMENT SYSTEMS 
Activision 

Dragster Cartridge... 18.50 

Boxing Cartridge ............... 18.50 

Checkers Cartridge ........ . 18.50 

Fishing Derby Cartridge . . . .. 18.50 

Skiing Cartridge.« ,. . ..*. . .. 18.50 

Bridge Cartridge ...... . 23,95 

Tennis Cartridge 18.50 

Laser Blast Cartridge.. 18 50 

Freeway Cartridge .............. 18.50 

Kaboomf Cartridge. 18.50 

Stampede Cartridge .. 18.50 

Ice Hockey Cartridge.. 23.95 


030 

850 

CX3G-04 

CX404M 

A16KA 


Acoustic Modem. 
Interface Module. 
Paddle Controls . 
Joysticks (pair) . 
1GK RAM Board . 


.$ 159.00 
.$ 175 00 
.$ 17.95 
.$ 17.95 
.5 5500 


Epson 

MX80 80 column dot matrix.Cat! 

MX8DFT 80 column friction feed.Call 

MX100 132 column dot matrix.Call 

Qkidata 

82A 80 column...$450.00 

83A 136 column .. $699.00 

84AP 136 column paralId . $1095.00 

84AS 136 column serial.$1225.00 

Printer Interfaces & Cables 

AEI-1 Apple Int to Epson/Dki... 

SB-1 Serial Ini to Epson. 

EPI-1 2K Butter Serial (Epson).. 

OKI-1 2K Butler Serial (Oki) ... 

AEC-1 Apple lo Epson/Oki Cable 
AEC-2 At ari to Epson /Ok i Cabl e. 

RSC-1 RS-232 (Serial) .. 

RSC-2 (Oki) RS-232 Cable. 


SYSTEMS WITH SPICE from 
CALIFORNIA COMPUTER SYSTEMS 

FOR S-100 USERS 

3ZK Sialic RAM Board- 

Pari Number 2932C.. Price: $47500 

fGK Sialic RAM Board 

Part Number 211GC. Price: S296.00 

64K Dynamic HAM Board 

Part Number 2065C.Price: $375.00 

ZBOA CPU Board 

Part Number 2B1QA..Price: $295,00 

Floppy Disk Controller 

Part Number 2422A..Price: $365.00 

CP/M™ Version 2.2 Free With Purchase 
S-lQD Mainframe 

Part Number 2200A. Price: $475.00 

S’ 100 Motherboard 

Pari Number 2501A.Price: $150.00 

4* Pori Serial I/O Interlace 

Part Number 2710A.Price: $295.00 

2 Serial. 2-Parallel i/0 Beard 

Part Number 2719A..Price: $325,00 

4-Fort Parallel I/O Board 

Pari Number 2720A. Price: $255.00 


FUR APPLE IP" USERS 

Synchronous Serial Interface 

Pari Number 7712A. 

Programmable Timer 

Part Number 7440A. 

Asynchronous Serial Interlace 

Pari Number 7710A. 

Calentiar/Clock Module 

Part Number 7424 .... 

ZV* Digii BOB A40-D Converter 

Part Number 7470A. T ._ 

m R0IV1/P80M Module 

Part Number 7114A.. 

Parallel interlace 
Part Number 7720A 
Arithmetic Processor 
Part Number 7811A...... 

Centronics Printer Interface 
Part Number 7728A _ 

Printers 

Anadex 9501 W/2K Buffer . 

Diablo 63DR0 . 

Texas Instruments 810_ 


TBSE-1 IRS-80 to Epson and Oki. 


$ 50.00 
$ 50.00 
$109 00 
$119.00 
$ 16.00 
$ 16 00 
$ 16.00 
$ 1995 
$ 19.95 


Quadram IBM Boards 

Memory Expansion Board . $245.00 

Dual Port Serial RS 232 Asynchronous 

Adapter...... $115.00 

Time Clock ... $125.00 

Parallel Interface Card (tPIC) . $125.00 


Modems 


Manufaclurcr 

Model If 

Price 

Novation 

CAT 

$ 149.00 

Novation 

d-CAT 

$ 160. DO 

Novation 

Auto-Cal 

$ 229.00 

DC Hayes 

Smart Modem 

$ 23500 

DC Hayes 

Micro Modem i) 
(Apple} 

$ 320.00 

DC Hayes 

Micro Modem 100 

$ 320.00 

Lexicon 

Lex-11 

$ 139,00 

Livermore 

LlV-Star 20M 

$ 149.00 

UDS 

UDS 103 LP (300 Rd) 

$ 185,00 

UDS 

UDS 202 LP (1200 Bd) 

$ 245,00 


... Price: 1149.00 
. , Price: $110.00 
... Price: $139.00 
... Price: $110.00 
... Price: $110.00 
... Price: $105.00 
... Price: $115.00 
... Price: $349 00 
... Price:5105DO 


. $1295.00 
$2095,00 
. $1495.00 


C-ltofo 

8510 ADC Pro/Writer, serial & parallel $895.00 

851OAP Pro/Writer, parallel.$499.00 

1550 Pro/Writet 11, serial & parallel Call 

F1O-40PU Pnnlmaster, parallel.$1495 00 

F10-40RU Printmasier. serial.. SI495-00 

SHSSIII 

computer ■ 
products, inc. 

1198 E. Willow St.. Signal Hill, CA 90806 


Terminals 

Manulaclurer 

Ampex 
Lear Siegier 
Lear Stagier 
Lear Siegier 
Lear Siegier 
Lear Siegier 
Lear Siegier 
Tele video 
Televideo 
Televideo 
Tefevideo 


Monitors 

fttanutaciurer 

Amdek 

Amdek 

Amdek 

Amdek 

Sanyo 

Sanyo 

Sanyo 

Sanyo 

Zenith 


Model U 

Price 

Dialogue 80 

$ 875.00 

ADM-5 

$ 660 00 

ADM-3A 

$ 635.Q0 

APM-3A* 

$1225.00 

ADM-31 

51095 00 

ADM-32 

$1225.00 

ADM-42 

$t 195.00 

TVl 910 

S 625 DO 

TVI912C 

S 725,00 

TVI925 

S 825 00 

TV1950C 

$ 950.00 

Model tf 

Price 

100/12" BSW 

S 110 00 

100-00 

$ 169.00 

100G/12" Grn. 

S 120 00 

Color-1 IT 

$ 360.00 

OM5109CX9" Cm, 

S 175.00 

DM 5012/1T saw 

S 270.00 

OM 5112ex/12" Cm. 

$ 290.00 

DM C6013/1T Color 

S 45000 

ZVM-121/IT Grn. 

£ 115.00 

ree (800) 421-7701 


In California (213) 595-6431 or 
(714)891-2663 
In Canada Call ASAP Computer 
Products LTD.. 116 Viceroy Rd., 
D-12 Concord. Tnronto, Ontario 
Canada L4K 1A9 (416) 738-0500 
(800) 268-1996 

ASAP offers a 15-day buyer protection policy, full moneyreack guarantee it not totally satisfied. 

Ordering Information- nnrne address. phene, ship by UPS or Mall Shipping charge: add $2.90 up to 11b for UPS 
blue: add $150 foi U.S. Mail fU.S. only) JS25.0Q minimum order) Call lor larger shipments. 

Terms: We accept cash, check, money orders Visa & Master Charge (U.S Funds only) Tax:6%Calif- res. CCD's 
ami terms available on approval (school PC's accepted) 


All prices subject to change wilhnul nnlicr; 
Call for fees! price, 
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software 


What does the Oryx, an African antelope, have 
in common with reliable service? They are both 
almoal extinct. 

Oryx Sot I ware wants to bring trustworthy ser¬ 
vice bach to life, We re here to stay! 


GUARANTEED LOWEST PRICES! 

We will match any advertised price. 
Just show us the ad. 


ORDER TOLL FREE Outside wi 

1 - 800 - 826-1589 


SOFTWARE 


APPLE 

Mailing List Program. 4 fl 

Super text II 12 a 

C O FI F I 235, 

Eit I meter . . . .. , . . , . . 295 . 

Magic Window .... 79 

Vistrertri/PlDl . , 199 

Visilcrm 120 , 

Supercalc 269 

UcksmWi 4.1. 99, 

Tax PreparBr 87 127 

Real Estate Analyzer . 163. 

Creative Financing. .139. 

DB Master. 174 

Micro pm Wordstar . . 248 

Con1a*l Connector ISO 

Easy Wider |pro) 195 

Easy Mailer . . ... ieo 

Daladex. 249 

Nevada Cobol 159 

Visicalc 3.3 . 159 

S pel l guard . ... 239 

PFS . Tip 

Systems plus Acct'g Module ... 425 

Electronic 1 2 3 39 

Wizardry 42 

Apple Panic 25 

Sub-toyic Right Simulator 2B. 

Micro painter. 34 . 

Zork II . 33 . 

Eftn-ware 35 , 

Raster Blaster 25 

1nlnl.Grd.FriK. . z§ 

Graphic Software. 19 

LeglC Simulator. .135 

AND MANY MORE! 

CP/M 


Word Processor I. 425 

Mail Management 250 

Mailmerge 115 

S pells Isr 159 

Supersort 11 .. t ......... . 159, 

Microplan Basic 419 

Micro Pro Wordstar ... . . 297 


AND MANY MORE! 


Others for 


CBM, NEC. ATARI. IBM, ETC, . 


Prices valid for stock on hand 
and subject to change wilhout notice. 

Write for our FREE catalog. 

For Peripherals 

see our other ad P page TS8 


Please: 

* Wisconsin residents add 5% S&I&3 tax 

* Add SZ.50 for shipping per software and 
small item. Call regarding others 

We Wok d me: 

* Visa Ma&tercharge - (Add 5%) 

* Checks (Allow 1-2 weoks for clearing) 

* GOB (Add 31.50 per shipmenl) 


ORDER TOLL FREE - Outside wi 

1 - 800 - 826-1589 


For Technical Info & in Wisconsin; 


715 - 848-2322 

Oryx Software 

205 Scott SI,, Depl. BB 
RO. Box 1961 * Wausau. WI 54401 



Benchmark 

CP/M-86 1.0 
BASICS Rev. 5,21 

MS-DOS emulating 
CP/M-86 (EM-86) 
BASIC-86 Rev* 5*21 

Empty do-loop 

6.04 

6.04 

Division 

22,12 

22,12 

Subroutine jump 

11.99 

11.99 

MIDS (substring) 

20.94 

20,94 

Prime number program 
(only 2000 primes) 

47*97 

47,97 

Disk write program 
(64K-byte file) 

18.3 

15 

Disk read program 
(64K-byte file) 

9*1 

10.1 


Table 4: Timings of benchmark programs run in Microsoft BASIC. The programs 
were run on a Compupro 8085/8088 machine running at 5 MHz with one wait state 
on input/output , In one case, BASIC was running under CP/M-86; in the other , 
under MS-DOS , which was itself running EM-86 , a program that emulates 
CP/M-86, Since the first five benchmarks were computational the BASIC was the 
same , and no file loading was involved , it is not surprising that there was no dif¬ 
ference in the times. The times on the last too benchmarks , which involve disk in¬ 
put/output, are surprising, MS-DOS can support the emulation program and run 
the BASIC disk read program almost as fast as CP/M-86 can * In running the disk 
write program , MS-DOS emulating CP/M-86 is actually faster than CP/M-86 itself. 


CP/M-86 1 *0 

MS/DOS 

EM-86 

PIP 

COPY 

PIP 

File copy: Copy 9.9 

22K-byte file 

5.75 

16.15 

Table 5: Cornpartson of file-copying speed of CP/M-86 , MS-DOS, and MS-DOS 
running EM-86. The copy utilities were run on a Compupro 8085/8088 machine run- 

ning at 5 MHz with one wait state on input/output. 


Benchmarks 

must be alert to 

some significant dif- 

Tables 4 and 5 show the results of 

ferences* 



some benchmarks of MS-DOS and 
CP/M-86 running on a Compupro 
8085/8088 system at 5 MHz, The 
most notable result in table 4 shows 
that an MS-DOS system emulating 
CP/M-86 performed the BASIC disk 
write benchmark faster than 
CP/M-86 itself. 

Summing Up the Current Version 

Based on the comparisons made so 
far, the serious drawbacks of 
CP/M-86 would seem to outnumber 
those of MS-DOS. MS-DOS wins 
points for superior speed, more effi¬ 
cient use of disk space, and error 
recovery. CP/M-86 wins points for 
reconfigurability and online help* 

From the assembly-language pro¬ 
grammer's viewpoint, although 
CP/M-80, CP/M-86, and MS-DOS 
are quite similar, the programmer 


What About the Future? 

But now we come to the question 
of promised revisions of the two 
operating systems and learn that 
Digital Research has a strategy for 
redressing the balance* 

Concurrent CP/M-86 

The most important revision com¬ 
ing in CP/M-86 will mean that users 
can do more work with the same 
machine. Digital Research previewed 
Concurrent CP/M-86 at the West 
Coast Computer Faire in March* In 
an operating system, concurrency 
means that a computer can do more 
than one thing at a time* Under Con¬ 
current CP/M-86, for example, you 
can simultaneously edit one file, run 
an automatic spelling checker on a 
second file, and print a third file. You 
can run one BASIC program while 
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THE BEST DATA BASE SYSTEM 

GBS 

IS READY TO DO YOUR JOB 


GBS’" $300 

QUICK GEN'" $125 
REPORT GEN'" $150 
MENU GEN'“ $ 75 
CONVERT $ 60 


IF YOU AREN’T A PROGRAMMER... IF YOU ARE A PROGRAMMER . .. 


START USING GBS NOW. 


.. . our program generator, QUICKC GEN, is 
ready to help you. With QUICK GEN almost 
anyone — even those unsophisticated about 
computers — may generate powerful busi 
ness programs. In a short time, you can create 
a program and a data file that allows an opera¬ 
tor, using menu choices, to selectively . . . 
reureu> records add records 

edit records delete records 

update records print out records 

QUICK GEN guides you through the 
following easy steps. When you finish, you will 
have created a GBS program and a data file* 

1. Create a screen of labels and headings 
using a full-screen editor 

2. Define data fields, including type and format 

3. Position data fields on the display by mov¬ 
ing the cursor 

4. Write equations that perform calculations 
on the displayed data 

Also of help to the non-programmer is 
our report generator REPORT GEN. With 
it you may create programs that can produce 
a wide range of customized reports. Check 
out these features of REPORT GEN: 
Complete file printout 
Summary printout to pour 
specifications 
One line per record , or 
Multiple tines per record 
Print from up to three related files 
Compute subtotals and totals 

Finally, there is MENU GEN. It ties all 
of your programs together and permits an 
operator to work exclusively from menus. 
QUICK GEN, REPORT GEN, and MENU 
GEN all require GBS to operate. 


. . . you need GBS. It is a powerful, fully pro¬ 
grammable, relational database management 
system. You can access 3 different files 
simultaneously, and work with as many files 
as you need within a single program. Use one 
to-one, one-to-many, or many-to-one rela¬ 
tionships. GBS allows data files to span four 
disk drives. Up to ten indexes may be used 
simultaneously with each data file, and they 
are automatically updated when records are 
added or indexed fields are changed. 

GBS uses disk space well by compress¬ 
ing screens and program tables, and by 
requiring only 24K of disk space to index a 
data file of 5000 records. When you run 
applications, GBS need not be available on 
disk, thus freeing often valuable disk space 
and avoiding tedious overlays of program 
code. 

When you program GBS, all the tools are 
immediately available. You may program and 
test without requiring an outside editor, 
assembler, or compiler. Thus, changes may 
be made and tested in seconds. 

You program GBS by making table 
entries using a full screen editor. The tabular 
structure allows GBS to execute your appli¬ 
cations and those created using the 
GENerator programs extremely rapidly. 

You may construct screens with a full 
screen editor. Later, your programs will dis¬ 
play these screens with a single instruction. 
You may use subroutines to shorten and 
organize your programs. The fields in a record 
may be referenced like an array. And for those 
learning to use GBS, there are valuable 
HELPs available on call. 


GBS is up and running on most popular 
CP/M* based computers, like those made by 
Apple, Tandy, Xerox, Sharp, NEC, Osborne, 
Televtdeo, Hewlett Packard, Vector, Toshiba, 
Altos, and more. 

If you are now using an older, slower data 
base management system, you can move up 
to the power of GBS and adapt your current 
data files with the help of our optional utility 

CONVERT. 

You can order GBS with confidence 
because we guarantee if ! If GBS isn't all 
we say it is, and more, simply return it within 
30 days for a full refund. This offer is for a 
limited time only, so please act immediately. 
Discuss these terms with your local computer 
store manager — he may be a participating 
GBS dealer. 



Call Today 

Contact us today for additional infor 
matton or to take 
of our special 30- 
day Money Back 
Guarantee. 


GBS — it’s the best 
business decision 
you can make, for 
today and for the 
future. 


Qs 


QUALITY SOFTWARE 

6660 Reseda Blud , Suite 107 
Reseda, CA 91335 (213) 344-6599 

g 'CP' / M ls a regiftEt-ryd trademark of Digital Rese^i-di 
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MS-DOS and CP/M-86: A System Manufacturer's View 


/ support both MS-DOS and 
CP/M-86 on my 8088- and 8086-based 
microcomputer systems. After using 
both operating systems and looking for 
software to run under each , / would 
choose CP/M-86 if forced to support 
only one. Although MS-DOS is in 
many ways an equal or superior 
operating system * CP/M-86 offers 

many advantages , 

In seeking languages and applica¬ 
tions programs for the 8086/88 pro¬ 
cessor family, I have found more 
available for CP/M-86 than for MS- 
DOS , The most notable exceptions are 
the Microsoft languages: BASIC, 
BASCOM, FORTRAN. COBOL and 
Pascal. For whatever reason r 
Microsoft has decided not fo support 
the CP/M-86 operating system with its 
languages , at least not hr the near 
future. While some sources for a 
CP/M-86 version of Microsoft's inter¬ 
preted BASIC exist, the version is not 
generally available * Other software 
houses are supplying versions of all the 
languages concerned except for FOR¬ 
TRAN and interpreted BASIC. Fur¬ 
thermore, other languages are 
available for CP/M-86 that are not 
available for MS-DOS, including C, 
LISP, and APL. I believe that someone 
will provide a good FORTRAN 77 
compiler for CP/M-86 shortly. I also 
hope that Microsoft will see the poten¬ 
tial market for its languages under 
CP/M-86. 

Arc additional plus for the Digital 
Research operating system is the rumor 
of an Intel Universal Development In¬ 
terface to CP/M-86, which would 
allow the use of Intel’s very efficient 


Richard Lomas 
President 

Lomas Data Products Inc. 

729 Farm Rd. 
Marlborough, MA 01752 


compilers for FORTRAN , Pascal, and 
PL/M. 

When purchasing an operating 
system and other software, I want to 
be assured that I can continue to use 
the same software as my needs and my 
system grow. With CP/M-86 , / can 
easily move my software to an MP/M- 
86-based multi-user system. With MS- 
DOS, the upgrade path to a multi-user 
system is not so clear. While Microsoft 
describes Xenix as the upgrade path, 
most—if not all—software running 
under MS-DOS will not run under 
Xenix. MP/M-86 does have one major 
fault, lack of memory protection, but 
this operating system is desirable even 
in single-user applications, where the 
problem of memory protection is mini¬ 
mized , Now that Intel and Digital 
Research have announced that 
MP/M-86 will be available on the 
80286, a processor that itself makes 
provisions for memory protection, it 
appears that MP/M-86's problem will 
go away. 

The last deciding issue between 
CP/M-86 and MS-DOS is that of per¬ 
formance. MS-DOS does offer perfor¬ 
mance advantages in some areas, 
especially disk input/output. MS-DOS 
has internal disk buffering built into 
the operating system. This makes disk 
input/output faster, especially when 
using physical disk sectors larger than 
128 bytes. MS-DOS's internal blocking 
and deblocking also simplifies writing 
disk drivers for the input/output 
system, 

By allowing records of other than 
128 bytes in length, MS-DOS makes 
writing assembly-language programs 


easier . JVit/i high-level languages, the 
related problems are largely trans¬ 
parent. The Lomas Data Products sys¬ 
tem that l use provides a CP/M BIOS 
with a full-track buffer. The track buf¬ 
fering largely offsets MS-DOS's inter¬ 
nal buffering mechanism. For example, 
the times listed below are for assem¬ 
bling the CBIOS that comes with the 
Lomas Data Products implementation 
of CP/M-86: 


Assembly 

Time 

CP/M-86, no sector buffering, 3:30 
single-density 

CP/M-86, track buffered, 2:30 

single-density 

CP/M-86, track buffered, 2:20 

double-density 


The track buffering makes CP/M-86 
come close to the speed of MS-DOS. 
Unfortunately, I cannot offer a direct 
comparison between identical software 
running under the two operating 
systems . 

In summary, CP/M-86 offers the ad¬ 
vantages of the wider availability of 
software and the ability to upgrade to 
multi-user operation without losing 
programs that are running under the 
single-user system. The availability of 
Intel languages for CP/M-86 would be 
another advantage, From a perfor¬ 
mance standpoint, a BIOS that uses 
track buffering can make CP/M-86 run 
about as fast as MS-DOS, which off¬ 
sets one of MS-DOS's greatest advan¬ 
tages. 


compiling a second program, debug* 
ging a third program, and receiving 
electronic mail through a com* 
munications port. How do you keep 
track of all that's going on7 Concur¬ 
rent CP/M-86 constructs "virtual ter¬ 
minals/' each of which is a window 
on one operation. On machines with 
integrated consoles {like the IBM Per¬ 
sonal Computer), you will be able to 
change from one virtual terminal to 


the next with a single keystroke. 

Frank Hollsworth, head of the 
8086-operating-system development 
group at Digital Research, also prom¬ 
ises a doubling or tripling of the speed 
of CP/M-86. "Hashing"—transform¬ 
ing index keys into a shorter, more 
easily manipulated form—will be 
used to speed up file access. Speed 
will be increased further by moving 
the blocking and deblocking of data 


during transfer, now controlled in 
CP/M-S6's BIOS, to the BDOS, As 
things stand, the BDOS asks for an 
absolute track and sector number, 
and the BIOS has to translate that in¬ 
formation before doing a read or 
write. Moving the blocking and de¬ 
blocking to the BDOS will speed mat¬ 
ters up by eliminating some cal* 
culations. 

Promotional literature promises 
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The MICROMINT28 BASIC 
COMPUTER/CONTROLLER board repre¬ 
sents a milestone in microcomputer price- 
performance. It is cheap enough to be 
programmed directly in a high level lan¬ 
guage, and efficient enough to be battery 
operated if required. The entire computer 
is 4” by 4 V 2 " and includes a tiny BASIC 
interpreter, 4K bytes of program memory, 
one RS-232 serial port and two parallel 
ports, plus a variety of other features. Us¬ 
ing a powerful Z8 microcomputer chip and 
Z6132 4K X 8 RAM, the Z8 BASIC 
COMPUTER/CONTROLLER board is com¬ 
pletely self-contained and optimized for 
use as a dedicated controller. The unit is 
assembled and tested and comes with 
over 200 pages of documentation. 

The price, in single quantify, a tiny $195. * 
Optional power supply 
( + 5,+ 12 and-12V) $35. 

Please include $4 for shipping and handling. 
•Call Mlcromint lor quantity pricing 


Z8 MICROCOMPUTER 
•On board tiny BASIC interpreter. 

• Parallel and serial I/O ports. 

• 6 interrupts. 

RS-232 CONNECTOR 

• Just attach a CRT terminal and immediately write 
control programs in BASIC. 

4K BYTES OF RAM 

• Z6132 4K X Slow power quasi-static 
RAM. EPROM pin compatible. 


To Order: 

Call Toll Free 
1-800-645-3479 

For Information Call 
1-516-374-6793 


SWITCH SELECTABLE BAUD RATES 
•110-9600 BPS. MICROMINT INC. 

FULLY EXPANDABLE 917 Midway 



• Data and address buses available for 124K memory 
and I/O expansion. 

• 2 onboard parallel ports. 

•7.3728MHZ crystal for fast control operations. 

JUMPER SELECTABLE MEMORY OPTIONS 

• 4K RAM, 2716 or 2732 EPROM operation. 

LOW POWER 

•Consumes only 1% WATTS at +5, +12 
and -12V (optional power supply available). 


Woodmen:. N Y. 11598 



Micromint will put both a 
computer development system 
and an OEM dedicated controller 
in the palm of your hand 
for only $ 195. 


As featured m Byte Magazine, July, August, 1981 
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that Concurrent CP/M-86 will also 
offer; 

•extensive error-handling and error- 
reporting 

•date and time stamping of files 

• record and file locking 

• password protection of files, so that 
you can share your computer without 
sharing your secrets (e.g., the payroll 
in your office) 

• networking compatibility 
•real-time capability (useful, for ex¬ 
ample, for leaving the computer to 
send a message over the telephone 
while you dine out) 

Hollsworth also noted that Digital 
Research is developing an interactive 
BASIC to fill the void left by Micro¬ 
soft's decision not to provide future 
versions of BASIC-86 for CP/M-86- 
based machines. Also in the works is 
CP/M-68K, for the Motorola 68000 
processor, due sometime this year. 
The family of CP/M operating 
systems will then support networking 
a mixture of systems based on the 
8080, 8085, 8088, 8086, and 68000, 
Both Hollsworth and Dr. Gary 
Kildall, head of Digital Research, 
were at pains to emphasize that 
Digital Research is looking at ways of 
adding Unix-like functionality to its 
operating systems. The Digital 
Research staff has several members 
with Unix backgrounds. 


MS-DOS 2.0 

Microsoft will be improving MS- 
DOS, too. At a seminar held in New 
York on March 10, Microsoft's co¬ 
founder and executive vice-president 
Paul Allen outlined the company's 
plans for MS-DOS version 2.0, due in 
the third quarter of 1982, 

Perhaps most important, Microsoft 
will give MS-DOS a new "shell"—the 
face the operating system presents to 
the user. Instead of a simple com¬ 
mand line, MS-DOS will give you a 
screen full of information divided 
into "windows" by category: files, 
utilities, applications programs, etc. 
You will be able to select files and 
programs by cursor movement. This 
means no more typing of file names 
and program names. 

There will also be online help. You 
will be able to get help at any time by 
typing a question mark, and the help 
will be "context sensitive." And you 
will be able to customize the sheik 

MS-DOS 2.0 will use program and 
driver interfaces that enable applica¬ 
tions programs to talk to the screen 
and keyboard using ANSI (American 
National Standards Institute) stan¬ 
dard Escape sequences. That should 
simplify the writing of applications 
programs for MS-DOS and therefore 
encourage more authors to write for 
the MS-DOS market. Furthermore, 
MS-DOS will support AT&T's Pre¬ 


sentation Level Protocol for graphics 
and text, which will make it easier for 
MS-DOS systems to interface with 
cable networks and many database 
systems. 

MS-DOS 2.0 will also support net¬ 
working, both local networking of 
MS-DOS systems and hybrid net¬ 
works of MS-DOS systems with sys¬ 
tems running Microsoft's Xenix ver¬ 
sion of Unix, Microsoft is weighing 
the use of the Xerox networking pro¬ 
tocols or the Department of Defense 
IP/TCP protocols. Microsoft will 
prototype its network on IBM Per¬ 
sonal Computers. 

An important new utility routine in 
MS-DOS 2.0 will be a print spooler. 
In other words, MS-DOS will let you 
print a file simultaneously with run¬ 
ning a program. 

An enhancement of the DEBUG 
utility will permit direct typing in of 
assembler mnemonics, a number of 
Xenix-derived utilities will permit 
filtering files in various ways, and 
ED LIN will become a more powerful 
line editor. 

As noted earlier. Bill Gates has 
promised to make MS-DOS recon- 
figurable so that owners will be able 
to use serial printers. 

Microsoft also plans to improve the 
already very fast performance of disk 
input/output by using multiple buf¬ 
fers. 


MS-DOS and CP/M-86 on the IBM Personal Computer: 
Not My Dream Operating Systems 


Comparing MS-DOS and CP/M-86 
on the IBM Personal Computer would 
be a lot easier if I could begin by invok¬ 
ing apples and oranges. Actually , these 
two operating systems share far more 
strengths and weaknesses than the sup¬ 
pliers , Microsoft and Digital Research , 
would like to admit. There are, how¬ 
ever , indications that these systems 
will be evolving in different directions. 


Mark Tinsdale 
c/o BYTE Publications Inc. 
FOB 372 

Hancock, NH 03449 


When Digital Research observes that 
MS-DOS is a "CP/M derivative ," 
Microsoft counters that what it has 
supplied (known variously as MS- 
DOS, PC-DOS, and SB-86) is the low- 
end member of a new generation of 
operating systems ♦ Irt fact ; Microsoft 
has devoted a lot of time and energy to 
its Unix-based operating system (MS- 
DOS was purchased) f and claims MS- 


DOS to be fully ‘'source-compatible" 
with the higher-level operating system. 
This of course assumes an application 
written in a portable dialect of a por¬ 
table language. Much of the promised 
power of the Microsoft line of 
operating systems doesn't yet surface 
on the IBM Personal Computer . 

Available for more than a year , 
CP/M-86 is more of a known quantity. 

Continued on page 355 
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Continued from page 354: 

While early versions contained more 
than a few bugs , and some criticism 
has been leveled at the elegance of the 
translation of an 8-bit system to the 
16-bit world, several vendors have 
been using CP/M-86, and some ap¬ 
plications programs have been appear¬ 
ing on it. MS-DOS has a clear perfor¬ 
mance advantage over CP/M-86, but 
this is mainly due to some fundamental 
design decisions , and not lack of trans¬ 
lation overhead, Neither system ts my 
dream computer environment. In fact, 
neither system is entirely acceptable 
according to my criteria , 

An Applications 
Programmer's Dream 

What is my dream operating sys¬ 
tem? First and foremost , it will allow 
the support of user-friendly software 
solutions for noncomputer people. 
These solutions must be able to fully 
exploit the host hardware, in this case , 
one of considerable flexibility and 
power. The dream operating system 
will allow my program full control of 
the user’s environment. If that user has 
any problems, l know its my fault. 
The perfect system will charge a mini¬ 
mum of overhead for these services, 
but will support full graphics t console, 
disk, and communications I/O, and a 
host of other facilities provided by a 
computer as advanced as the IBM Per¬ 
sonal Computer . All these re¬ 
quirements must be met by any system 
purporting to be usable. In addition, 
my particular dream operating system 
will allow me to easily develop those 
applications. Keep in mind that 1 am 
not addressing these systems primarily 
from the viewpoint of software devel¬ 
opers, but from that of the Personal 
Computer owners who will use my 
software. 

Sacrificing Memory 
Management to Gain Speed? 

MS-DOS is the single-user member 
of a line of operating systems from 
Microsoft. To move to the world of 
multi-users , networking , or multitask¬ 
ing, Microsoft seems to suggest buying 
a DEC VAX , MS-DOS contains none 
of the memory-management and allo¬ 
cation facilities supplied by CP/M-86. 
One immediate benefit of this desigtj 
decision is performance. Showing the 
effects of both a simpler operating- 
system design and a rethinking of file 
structure, MS-DOS can access a floppy 
disk with impressive speed. Using a 
heavily overlayed application and a 
hard disk, MS-DOS made the overlay 
loads imperceptible, while CP/M-86 
introduced a noticeable lag of a second 
or so. 


Superior User interface? 

When it comes to the user interface, 
MS-DOS demonstrates a few improve- 
ments over Digital Research's line. 
Since the copy program is resident f 
there is no more fumbling for a system 
disk with PIP and enough room. Fur¬ 
thermore, the syntax of operations like 
copy is a bit more logical to the human 
mind (copy from-to). Not having to 
type Control-C after a floppy change is 
a step in the right direction , and an 
auto-execute feature allows the crea¬ 
tion of " bootable” applications with¬ 
out having to patch the BIOS. The 
ability to trap system errors helps in 
the construction of programs that 
never confound the user. All in all 
though f the system looks too much like 
CP/M to offer much of an improve¬ 
ment in the human interface area. 
White Microsoft claims that all its 
operating systems retain certain high- 
level features, such as device- 
independent I/O, it must be somewhat 
of an embarrassment that the system 
doesn't support the IBM Personal 
Computers serial interface (and thus 
most printers). The homogeneity of 
this line of operating systems seems to 
leave a few holes that the Personal 
Computer owner must negotiate. 

A Better Family? 

CP/M-86 is also part of an operat¬ 
ing-system family. This family, how¬ 
ever, is much more interrelated and 
compatible than Microsoft's. Other 
members of this family include 
MP/M-86 for multiprocessing and the 
recently announced Concurrent CP/M 
for multitasking. While these systems 
are not transportable to non-8086 
family computers, that is really Digital 
Research's problem—not the IBM Per¬ 
sonal Computer owner s. Thus, a pro¬ 
gram developed under CP/M-86 
stands an excellent chance of running, 
with no conversion effort, under the 
multi-user system accessing Digital 
Research s local network. While some 
may argue that the Personal Computer 
is not well suited to multi-user situa¬ 
tions, the concept of concurrency (one 
user running several tasks simul¬ 
taneously) is intriguing . Digital 
Research promises these derivative sys¬ 
tems on the IBM Personal Computer 
soon , and they do exist on other 
8086-based systems . Microsoft will be 
hard-pressed to expand the capabilities 
of MS-DOS significantly, at least in a 
timely fashion. And while at least one 
other vendor is offering a Unix-1ike 
system for the IBM Personal Computer 
(yes Virginia , there will be more than 
two), Microsoft has not been promis¬ 
ing anything. 


Terminal Support 

Another difference between the two 
systems on the IBM Personal Com¬ 
puter is that MS-DOS does not emu¬ 
late any terminal, while CP/M-86 does 
(the IBM 3101). While this difference is 
not inherent, but brought about by 
BIOS (machine-dependent) implemen¬ 
tation , if may be the most controver¬ 
sial. Since BIOS content was under the 
control of Microsoft and Digital 
Research t we must conclude that they 
are significant aspects of the plans of 
the respective vendors. The lack of a 
simple way to specify video controls 
(such os cursor position and display at¬ 
tributes) will prevent many applica¬ 
tions from being brought over to MS- 
DOS quickly (and, perhaps, optimal¬ 
ly), Many display-oriented programs 
(such as word processors) that grew up 
in the CP/M world of microprocessors 
connected to terminab are ported via 
display drivers using control se¬ 
quences Eventually, manufacturers of 
machines with integrated displays sup¬ 
plied BlOSs that intercepted the con¬ 
trol sequence of some popular terminal 
in order to allow a profusion of pro¬ 
ducts to be brought to their systems. 
Since these terminal emulators involve 
much more overhead than direct video 
memory access, the capabilities of 
these integrated display systems were 
often not exploited. 

In an apparent attempt to avoid this 
profusion of maladaptations, MS-DOS 
forces an author to rewrite the code 
making use of more efficient methods 
of Personal Computer dbplay access. 
Reflecting its heritage, CP/M-86 id in¬ 
viting as much software to appear on 
the IBM Personal Computer as soon as 
possible. 

Bugged by Debuggers 

And yes, I know I promised that I 
was addressing the concerns of users, 
not software developers, but I II relent 
for one moment. The MS-DOS debug¬ 
ger is quite adequate , but suffers from 
the maddening ombsion of an Assem¬ 
ble command. Anyone at all familiar 
with the encoding of the 8086 instruc¬ 
tion set understands the horror of 
hexadecimal programming, but unfor¬ 
tunately Microsoft’s DEBUG forces a 
return to basics. On the other hand 
(the one that giveth), a Search com¬ 
mand has been added to locate a byte 
pattern in memory. Although inserting 
that P-relative call in hexadecimal is so 
exasperating, at least you are able to 
locate the buggy code using last 
month's listing t This is perhaps a sym¬ 
bolic example of how combining fea¬ 
tures of these two systems can produce 
one heck of a computer. I hope some¬ 
one does it soon! 
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Conclusions 

Despite its lack of an online HELP 
facility and a utility for reconfiguring 
the system to use new devices, MS- 
DOS is a better operating system for 
users with little technical knowledge 
than is CP/M-86. MS-DOS has sig¬ 
nificant advantages in speed of disk 
input/output, efficiency of use of disk 


space, and, most important of all, 
recovery from errors. 

CP /M -80, designed for systems 
with limited memory, had to be a 
small operating system. As a result, 
no space was available to devote to 
things like code for error recovery. 
CP/M-86 has inherited some of these 
deficiencies. The continuing fall in the 


A Vote for MS-DOS 


Neil J. Colvin 
President 

Phoenix Software Associates Ltd. 
POB 207 

North Easton, MA 02356 


/Editor's Note: The following 
statements have been excerpted from 
the transcript of a speech given by Mr. 
Colvin at Microsoft's recent 'Inside 
16-Bit Operating Systems ” seminar, j 

My development staff has been 
designing and implementing CP/M-80- 
based software for five years and is 
now making the transition to the 8086. 
Since all members of my staff are now 
using MS-DOS for their development 
environment (a choice not imposed 
upon them), I must conclude that MS- 
DOS provides a more productize en¬ 
vironment in which to work and a bet¬ 
ter foundation upon which to build 
new software products. 

Among the important differences be¬ 
tween MS-DOS and CP/M-86 are the 
following: 


Program management: Both CP/M-86 
and MS-DOS allow multiple segments 
of code to be included in a program, 
hut only MS-DOS will automatically 
relocate intersegment linkages at the 
time of program loading. Under one of 
CP/M-86 f s program models, the seg¬ 
ment bases of additional program 
segments are available in the memory 
image , but they must be explicitly 
managed by program code. 

Memory management during program 
execution: MS-DOS uses an approach 
like that of CP/M-80 for memory 


management. After a program is load¬ 
ed , certain locations in its tow data 
area contain the addresses of the top of 
the current data segment and the top of 
all available memory , The program 
has access to all memory from the base 
of its code segment through the top of 
memory , and can manage it as it 
desires , As a result , MS-DOS orily sup¬ 
ports machine environments that have 
contiguous user RAM. 

CP/M-86 provides a set of system 
functions for allocating and releasing 
dynamic-memory space. Memory can 
be allocated from the free-memory 
pool or at absolute memory locations , 
providing control over access to 
memory-mapped devices or other non- 
shareable memory resources. CP/M-86 
permits requests of memory segments 
of specific size or of the maximum 
memory segment available. As a con¬ 
sequence v available memory need not 
be contiguous. 

Reliability: Who is to say when one 
new software system is more reliable 
than another? I can only relate our ex¬ 
perience to date , which shows a vast 
reliability difference between the two 
operating systems. We have been using 
CP/M-86 for almost a year and are still 
finding bugs, including complete 
features that just do not work as 
documented. We have been using MS- 
DOS for only about four months , but 
have yet to find a single bug. 


price of memory chips should encour¬ 
age Digital Research to enlarge 
CP/M-86 as necessary to meet the 
higher standards of convenience that 
are sure to arise as microcomputer 
ownership becomes more common. 

Throughout its seminar in March, 
Paul Allen and other Microsoft 
spokesmen described MS-DOS as 
"Microsoft's single-user, single-task¬ 
ing operating system." That appears 
to leave a big opening for Digital 
Research's Concurrent CP/M-86. The 
importance of concurrency cannot be 
overstated. Two years from now, all 
16-bit microcomputers will have con¬ 
currency, Failure to support concur¬ 
rency is a waste of computing power. 
Computer users will not settle for 
doing one thing at a time when they 
know their computers can do three 
things at a time. 

Up to now, Microsoft has advised 
people who want multitasking to buy 
Xenix, At Microsoft's reception dur¬ 
ing the West Coast Computer Faire, 
however, Allen would not rule out 
the development of a Microsoft oper¬ 
ating system that supports multitask¬ 
ing but stops short of being full Xenix 
(XE-DOS7). 

In short, both Microsoft and Digi¬ 
tal Research are moving to correct 
deficiencies. MS-DOS will be provid¬ 
ing online help and support for a 
greater variety of hardware; 
CP/M-86 will increase speed and add 
error-handling capabilities, CP/M-86 
already provides an upgrade path to 
MP/M-86, and MS-DOS will provide 
an upgrade path to Xenix. Despite 
MS-DOS's present impressive superi¬ 
ority in speed and error-handling, 
Digital Research's Concurrent 
CP/M-86 will give people a means of 
getting more work out of their com¬ 
puters. 

Competition between CP/M-86 
and MS-DOS will bring dramatic im¬ 
provements in both operating sys¬ 
tems. Much depends on when the 
promised improvements actually 
become available to the average user. 
If Microsoft and Digital Research do 
not deliver the improvements in a 
timely fashion, Unix may take up res¬ 
idence in more microcomputers than 
CP/M-86 and MS-DOS combined. ■ 
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IBM® MEMORY EXPANDER: a full family of high quality designed expansion boards for IBM 
personal computers. Priced less than other manufacturers and AVAILABLE NOW! ! ! 



64K Expander I.$ 299 

192K Expander II.$ 599 

256K Expander III.$ 799 

512K Expander IV..$1599 


XEROX© 820 E-PROM PROGRAMMER: 

A) Capable of programming 16K, 32K and 64K E-Prom Without Personality Adapter. 

B) Requires no reconfiguration in the Xerox port when configured as Centronics port. 

C) "User Friendly Software" with capability of reading programs and verifying e-proms from 
other e-proms, roms, or disk resident software. 

E-PROM PROGRAMMER.$295.00 


PRINTER DRIVER FOR XEROX 820: Allows 820 users to access 
other printers (contains 8" floppy disk with drive program 
and cable.) 


VIC-20© VIE CARTRIDGE: Allows VIC interface with all existing Commodore IEEE Peripherals 
(8050, 4040, 2031 and printers), plus RS232 interface cartridge and 16K expansion. 


FOR CENTRONICS.$ 69.95 

FOR TI-810..$ 69,95 



AVAILABLE NOW! I ! 


VIE CARTRIDGE ..$79.95 

RS232 CARTRIDGE . $45.00 

16K EXPANSION.$95.00 
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Microconi products are menu Establish an economical point 

driven for easy use and quick to point electronic mail network 

implementation. among major micros. 



Send and receive complex 
software programs. 


If you’ve installed Apple™ or IBM 0 
personal computers in your office, you 
can turn them into the most effective 
communications tools in your company 
All it takes is inexpensive, easy to use 
software from Microcom.™ 

With Microcom software, you can com¬ 
municate instantly with other micros, 
minis and mainframes anywhere —not 
just within your company’s network. In 
addition to your own data bases, you can 
access commercial services like THE 
SOURCE™ and Dow Jones.™ 

No wonder some of the world’s largest 
companies are already using Microcom 
software. To transfer critical laboratory 
data error-free. To coordinate huge retail 
inventories. To track stocks and bonds. 
And, in general, to communicate econom¬ 
ically and effectively. Across town or 
across the country. 

Micro-Courier provides instant, 
error-free communications with 
other personal computers. 

Micro-Courier,™ Apple’s standard elec¬ 
tronic mail software, allows personal 
computers to instantly, accurately and 
economically send information to other 


personal computers. 

You can send an urgent memo across 
the country in seconds. Receive lengthy 
documents economically and error-free. 
Or transfer charts, graphs-even entire 
VisiCalc™ reports-between the major 
personal computers. Without the delay of 
the mails or the expense of hand delivery. 

And Micro-Cornier transmits and 
receives messages automatically, unat¬ 
tended. So you can communicate effi¬ 
ciently and take advantage of 60% 
savings from off-hour phone rates. 

Micro-Terminal links you with your 
corporate network. Commercial 
information services, too. 

Micro-Terminal™ ties you directly to 
virtually any in-house or remote data 
base. So instead of going through the 
long process of getting printouts from 
your DP department, you can get the 
information yourself. Directly, easily 
and instantly. 

In addition, Micro-Terminal can con¬ 
nect you with more than 1,000 commer¬ 
cial services, including THE SOURCE, 
Dow Jones and many others. So any time 
you like, you can have up-to-the-minute 
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computers talk to you, 
k toMicrocom. 


% 



Transfer graphics and data 
reliably and error free* 


Combine major personal com¬ 
puters into a VisiCalc network* 


information on nearly any topic you 
can name. From UPI news, to stock 
and commodity listings, to airline 
schedules. 


Micro-Telegram. Western Union 
services from your Apple II.™ 

Micro-Telegram connects you to any 
Western Union™ terminal in the world 
via TWX™ Telex™ Mailgram™ or interna¬ 
tional cable. It also brings you news, 
stock and gold quotes, foreign exchange 
rates, even sports and ski reports. 

Micro-Telegram is much better than a 
mechanical Teletype.™ It operates unat¬ 
tended. It automatically formats, files 
and displays messages. And, since you 
create and edit messages off-line at 
your CRT, it saves you the time and 
aggravation of punching and repunching 
paper tapes. 

Support you can rely on. 

When you buy Microcom’s communica¬ 
tion packages, you’re buying a lot more 
than just software. You’re buying easy- 


to-use, reliable products with profes¬ 
sional documentation and knowledge¬ 
able customer support. And you’re 
buying the convenience of a nation¬ 
wide dealer network. 

So if you’re talking communications, 
you should be talking to Microcom. 
Now, for more information, contact 
your local Apple or IBM computer 
dealer. 


MICROCOM 

We make little computers talk big. 


1400A Providence Highway, Norwood, MA 02062,617-762-9310 

Microcom, Micro-Courier, Micro-Telegram and Micro-Terminal are trademarks of Microcom, Inc. Apple and Apple II are trademarks of Apple Computer Inc. 

VisiCalc is a trademark of VlsiCorp Inc. Western Union, Mailgram, TWX, Telex and Teletype are trademarks of Western Union, Inc. Dow Jones is a trademark of Dow 
Jones, Inc. THE SOURCE is a servicemark of Source Telecomputing Corporation. IBM is a registered trademark of International Business Machines Corporation, 
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Using the Model I/III 
RS-232C Port 


Mysteries of the TRS-80 Model I and III RS-232C interface are 
solved, and instructions are given for building a data- 
communications plugboard. 

William Barden Jr. 

28122 Orsola 
Mission Viejo, CA 92692 


This article will try to save TRS-80 Model I and III 
users from some of the consternation involved with RS- 
232C operations. Well look at the logic of the Model I/III 
RS-232C port and discuss the universal asynchronous 
receiver/transmit ter at the heart of the RS-232C interface 
in both machines. A troubleshooting device to facilitate 
hooking up nonstandard (or non-Radio Shack) devices to 
the RS-232C port will be described. Finally, I'll show you 
how to use the Model I/III to do your own "serial" pro¬ 
gramming. 

Asynchronous Communications 

Except for a few minor differences, the Model 1 and 
Model III use the same logic to generate RS-232C signals, 
as shown in figure 1 on page 362, 

Model I/111 serial communications are asynchronous, 


About the Author 

William Barden Jr. has written many books cm microcomputer pro¬ 
gramming and design, including Z-BO Microcomputer Design Projects. 


that is, the time between characters is variable (not syn¬ 
chronized), However, the timing within each character is 
fixed? it consists of a stream of uniformly spaced intervals 
in which voltage levels represent logical bits. Typical bit 
rates range from 10 to 9600 bits per second (bps). Figure 2 
shows a single character expressed as a serial bit stream. 

The number of bits per character depends on the for¬ 
mat chosen. The first bit is always a 0, or start bit, op¬ 
posite from the normal state of the line. The last 1 or 2 
bits are Is, or stop bits , returning the line to a quiescent 
state. From 5 to 8 data bits may be in between, with the 
typical number being 7 or 8. In addition, there may be a 
parity bit, which is a check on the number of Is or Os in 
the character. If present, the parity bit is set to a 1 or 0 to 
make the total number of 1 bits odd or even. 

The bit rate, word length, number of stop bits, and 
parity determine the maximum character-transmission 
rate, A bit rate of 110 with 1 stop bit, 7-bit words, 1 pari¬ 
ty bit, and 2 stop bits (11 bits in all) allows transmission 
rates of approximately 10 characters per second (cps). 

According to RS-232C conventions, voltage levels are 
used to indicate logic levels; +3 to +25 volts (V) for a 
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TEST-FLY 
A *20 MILLION JET 
ON AN APPLE? 

YES. WITH MICROSPEED. 


At the Bethesda Naval Research Center, they’ve 
discovered the power of Micros PEED. The Navy's 
engineers use this remarkable hardware/software 
combination to “fly” an advanced fighter aircraft 
in real time -—even making vertical landings on a 
simulated carrier deck. A “crash" is merely another 
learning experience, and an opportunity to modify 
the research aircraft—inside the Apple—to improve 
tomorrow’s combat planes. 

Surprised that such a sophisticated task is possible 
on the Apple? So were the Navy's officials, and many 
others who have discovered... 

THE MICROSPEED DIFFERENCE This extraordinary 
Language System exploits the real potential of the 
microcomputer for the first time. The difference 
between MicroSPEED and other programming lan¬ 
guages is that with MicroSPEED, there is virtually no 
limit to what you can achieve. It may well be the 
ultimate language for the Apple II and III (and soon 
the IBM Personal Computer), MicroSPEED literally 
combines the performance of a minicomputer with 
an exhaustive set of user-friendly capabilities: hard¬ 


ware math processing, fast hi-res graphics and text, 
turtle graphics, print formating, two text editors, 
unlimited data types, and incredible FORTH extensi¬ 
bility-all at speeds up to 100 times faster than Basic. 

USER-FRIENDLY, EASYTOLEARN Starting with 
simple commands that are comfortable even for 
non “programmers, MicroSPEED extends and builds, 
allowing you to create your own tailored application 
languages. The capability of your computer will 
grow exponentially, as you work in an active part¬ 
nership with the machine, exploring and develop¬ 
ing new problem-solving facilities—creating, cor¬ 
recting, refining your increasingly powerful system. 

DEMANDING JOBS AT LOW COST Developed 
by a team of standout computer professionals, 
MicroSPEED has been put to the test in fields as 
diverse as medicine, the stock market, oceanography, 
and the arts. In even the most challenging appli¬ 
cations, MicroSPEED users have been unanimous 
in their praise of the System and manual. Typical 
comments are: 



“Very high marks ” 

Thomas Tosch Phd, Tosch Information Management. 

“The more I use MicroSPEED, the more I love it* 

J ames L. 11 o eke n hull, Uni v e rs i tv o f Was h i n g ton. 

“Great !*, A joy to use " 

Henry Harris, Mission Designer, Cal Tech’s Jet Propulsion Lab. 


“If you plan to use the Apple or IBM Personal 
Computer for any demanding task , then we built 
MicroSPEED for you** 

Sam Cottrell, President of Applied Analytics. 


MicroSPEED requires the Apple or IBM Personal Computer with single 
disk.MicroSPEED II includes 2 MHz math processor. MicroSPEED II + 
includes 4 MHz math processor. 


Applied Analytics Incorporated 
8910 Brookridge Drive 

Upper Marlboro, Maryland 20772 (301) 627-6650 


I’m interested! My computer is;_______ 

Please send me; 

_MicroSPEED II, $495.00 __160 Page Manual, $15.00 

_-MicroSPEED II +, $645.00 ___Detailed Information 


Name;._ 

Company. 

Address— 


C i ty_Stat e —_Z i p__Ph o n e No. ( ). 

Use ihis coupon to order, or for more information. 


MicroSPEED 

APPLE IN A TRADEMARK OF APPLE COMPUTER INC 
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RS-232 IN* 
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PORT-CONFIGURATION SWITCHES 


MODEL I 
ONLY 


INEB* 


fT? 

from 

INTERRUPT 

LOGIC 


D7 


D 6 


D 5 


DA 


DO 


7ALS367 


D8-25S 

CONNECTOR 


TO R I 


+ 12V 


D5 


DA 


D3 


D2 


D1 


DO 


JL£ 


74LS17A 

a 

LEVEL 

CNVRT 


~ 

-12V 


-(BREAK) 
+ 12V 


FROM TROC> 



-12V 


JT 


JP 


CTS 
DSR 
CD 
R I 


RD 


SUN 

STD 

SRTS 

DTR 

RTS 


PGND 

SGND 


D7-DQ TO 
PROCESSOR 


























































































































PCR9AT ADD-IN PRODUCTS 

When Only The Very Best Will Do! 


You wanted the very best... that's why you 
waited for the IBM® Personal Computer. Now 
you're ready to expand your system and again, 
you want the very best. 

The best is here... PCRWYTS growing family of 
IBM compatible add-in products. 

MEMORY EXPANSION —Implemented with 
socketed high-speed dynamic RAMs, the mem¬ 
ory is designed for easy expansion and is avail¬ 
able in four configurations—64K, 128K, 192K, 
and 256K bytes. Field expansion kits are avail¬ 
able in 64 K increments. PCRYAT’S memory fea¬ 
tures parity checking.and error reporting, switch 
selectable addressing on any 64K boundary 
and complete compatibility with IBM hardware 
and software. 

COMMUNICATIONS — PC RWTTS 

asynchronous communications board is avail¬ 
able in single or dual channel configurations. 
Both channels support programmable Baud rates 
ranging from 50 to 19,200 Baud; 5, 6, 7, or 8-BIT 
characters with 1,1 Vt or 2 stop 
bits; even, odd or no parity bit | j|irnr~trr 

generation and detection; fully ^ 
prioritized interrupt system; 
full modem support, full 
duplex operation; and double 
buffering to eliminate the need 
for precise synchronization. 

DUAL FUNCTION The 

PGRWYT FLCX-COMM Series 
multi-function board provides 
two asynchronous commu¬ 
nications lines, and a parallel 
printer port all on a single cir¬ 
cuit board. The FLCX-COMM 
Series is available in 5 different 
configurations, all field 
upgradeable to a fully 
populated board. 

Incorporating all the fea- 

co mm unicat ions, and 
printer options, the 


SPECTRUM Series multi-function board provides 
64K to 256K of field expandable memory, two 
asynchronous communications lines, and a par¬ 
allel printer port all on a single, full length circuit 
board. The ‘iPGCTRUM Series is available in 24 
different configurations, all field upgradeable to a 
fully populated board. 

All PCRWTT boards are thoroughly tested and 
burned-in at elevated temperatures for increased 
reliability. IBM-like documentation is included, 
as is a one-year, return to factory warranty. 

Don't settle for less... insist on PCRW7T. See the 
expanding line of PCRSYTT products at your local 
PCRW^T dealer or contact: 


22957 La Cadena 
Laguna Hills, CA 92653 
(714) 859-8871 




All products now available through 

SAD Systems, Inc., 23891 Via Fame ante, Mission Viejo, CA 92691, (714) 768 201 t 



SINGLE CHARACTER TIME 
UO BIT TIMES) 


—1 \*-l BIT TIME 



Figure 2: Asyrtc/iroftous transmission of a character or other 
data involves sending a string of Is and Os. Intervals between 
characters may vary, but bit times within a character and 
number of bits are precisely defined. 


INVALID VOLTAGE 



\ L 


► 3 V 


Figure 3: R5-232C specifications provide for a "1 " level of —3 
to —25 V and a 'O'' level of +3 to +25 Vi The range front +3 
to —3 V is undefined. 



Figure 4: In 4a, two wires allow unidirectional transmission; in 
4b, three wires are sufficient for bidirectional communication. 


-- PE; 1 - PAR|TV ERROR. O-NONE 

-► FE: 1 - FRAMING ERROR. 0 ^ NONE 

- - OE; 3 * OVERRUN ERROR. 0’ NONE 

----► THRE: l -TRANSMITTER HOLDING 

REGISTER EMPTY, 0^ NOT EMPTY 

-—-► OR; 1 ■ RECEIVED DATA AVAILABLE. 

Q*NQT COMPLETED 

Figure 5: Control-register bits in the UART define the word 
length , parity type or no parity , and the number of stop bits. 


logic 0 and —3 to —25 V for a logic 1. Levels from —3 to 
+ 3 V are invalid (see figure 3). 

One-way transmission requires only two wires, trans¬ 
mit data (TD) and ground, as shown in figure 4. For two- 
way transmissions, a third wire, receive data (RD), is re¬ 
quired. 

Two-way communications can be either half- or full- 
duplex, In half-duplex, information can travel in only 
one direction at a time; in full-duplex, information can 
travel in both directions simultaneously. 

While it's possible to send data over the three-wire 
setup of figure 4, that method is limited. All handshaking 
must be encoded, sent as data, and decoded on the other 
end. The full RS-232C asynchronous system, therefore, 
includes many other useful signals, as shown in table 1. 

Only a small number of these signals are needed and 
used for communications with printers and modems. The 
RS-232C signals used in the Models I and III are marked 
in the table with an asterisk; pin numbers remain the 
same. 


The Western Digital TR1602B 

The Western Digital TR1602B, used in both the Models 
I and ill, is a large-scale integration (LSI) chip that 
handles variable transmission rates, word formats, full- 
duplex operations, parity, and just about every phase of 
RS-232C communications. Its generic name is universal 
asynchronous receiver /transmitter (UART for short). 

As shown in figure 1, the four registers in the TR1602B 
are the control register, the transmitter-holding register, 
the receiver-holding register, and the status flags. 

The control register. This is normally loaded once, 
before any communications. Five control bits associated 
with the control register are shown in figure 5. 

The WLS1 and WLS2 bits determine the word length of 
the transmission, as shown in the figure. This is the 
number of data bits per word, exclusive of the parity bit. 

If the PI, or parity inhibit, bit is a 1, no parity bit is 
generated with each character. If the PI bit is a 0 and the 
EPE bit is a X, even parity is generated; if the PI bit is a 0 
and EPE is also a 0, odd parity is generated. 

If the SBS bit is a 1, 2 stop bits follow the last data bit 
or the parity bit. If SBS is a 0, 1 stop bit follows. 

The transmitter holding register. This 8-bit register 
holds the byte to be transmitted, which it ships out a bit 
at a time. In effect, the transmitter holding register per¬ 
forms a parallel-to-serial conversion of the character to 
be transmitted. As soon as a byte is loaded, the start bit is 
sent over the TRO (transmitter register output), followed 
by the 5 or S bits in the transmitter holding register, least 
significant bit first. The transmission rate is determined 
by the TRC (transmitter clock input). 

The receiver holding register. This is a counterpart to 
the transmitter holding register. It accumulates the in¬ 
coming data bits from the RD line, performing a serial-to- 
parallel conversion. The receiver holding register is read 
after all data bits have been received to recover the 
parallel form of the received character. 
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WLS 


0 0-5 DATA BITS 
01*6 DATA BITS 
10-7 DATA BITS 
I 1 ■ 8 DATA BITS 


Phi® NO PARITY* 0= PARITY BIT 
SBS; 1 ■ TWO STOP BITS, 0-1 STOP BIT 


EPE: 1 - EVEN PARITY, 0-ODD PARITY 


Figure 6: Status bits from the UART indicate whether the input 
or output operation has been completed and whether an error 
has occurred in transmission. 


The status register; This is a collection of 5 bits 
representing the TR1602B status, as shown in figure 6. 

If THRE is a 1, the transmitter holding register is 
"empty/" has performed its parallel-to-serial conversion, 
and has sent the data over the TD line* A new character 
can now be stored in the transmitter holding register* 

If the DR bit is a 1, a new character has been received 
and is in the receiver holding register; it can now be read 
from the TR1602B. 

OE, FE, and PE are error indicators; a logic 1 in any of 
these bits indicates that an error has occurred. PE (parity 
error) indicates that the received parity bit does not 
match the parity of the received data bits; one or more 
data bits have been erroneously received* FE (framing 
error) indicates that no stop bits were found in the re¬ 
ceived character. The OE (overflow error) bit is set when 
two or more characters are received before the computer 
performs a read. 


Pin 


Number 

Symbol 

Description 

1** 

PGND 

protective ground 

2** 

TD 

transmitted data 

3** 

HD 

received data 

4** 

RTS 

request to send 

5“ 

CTS 

clear to send 

6** 

DSR 

data set ready 

7* # 

SGND 

signal ground 

8* * 

CD 

carrier detect 

9 

— 

reserved for data set testing 

10 

— 

reserved for data set testing 

11 

— 

unassigned 

12 

— 

secondary received line signal 
detector 

13 

SCTS 

secondary clear to send 

14* 

15 

STD 

secondary transmitted data 

16 

17 

SRD 

secondary received data 

18* 

SUN 

se c onda ry u n ass i g ned 

19* 

SRTS 

secondary request to send 

20** 

DTR 

data terminal ready 

21 

— 

signal quality detector 

22** 

23 

24 

R1 

ring indicator 

25 

— 

unassigned 


* Model III only 
** Model I/I 11 


Table 1: Common RS-232C signal assignments * 


The Bit-Rate Generator 

The second LSI chip used in the RS-232C interface is 
the BR194IL bit-rate generator (BRG). In the Model I, the 
dock input is from a 5.0688-megahertz (MHz) crystal 
oscillator* The Model III uses a system timing signal of 
the same frequency. This dock reference is "divided 
down"' into the proper transmitter and receiver dock fre¬ 
quency. It is sent to the TRI602B via the RRC and TRC 
inputs. These inputs are actually 16 times the desired bit 
rate; this increases the resolution during transmissions at 
high bit rates. 

The bit-rate generator is loaded with two 4-bit codes 
that represent the frequencies to be used for the receiver 
and transmitter clock. This is normally done once, before 
data transmission begins* The bit rates and their cor¬ 
responding codes are shown in table 2. 

Interface Logic, Models I and III 

The RS-232C interface circuits for the Model I and 
Model III are almost identical. Figure 1 shows the part 
numbers associated with the Model III, but similar logic 
is used on the Model I* The TR1602B UART has four Z80 
port addresses associated with it, hexadecimal E8, E9, 
EA, and EB. 

A 74L5134 chip decodes the RS-232C address into four 
input and four output signals. Address lines A0 and A1 


Decimal 

Binary 


Bit 

Code 

Code 


Rate 

0 

0000 


50 

1 

0001 


75 

2 

0010 


110 

3 

0011 


134.5 

4 

0100 


150 

5 

0101 


300 

6 

0110 


600 

7 

0111 


1200 

0 

1000 


1800 

9 

1001 


2000 

10 

1010 


240d 

11 

1011 


3600 

12 

1100 


4800 

13 

1101 


7200 

14 

1110 


9600 

15 

1111 


19,200 


7 6 5 4 3 

i i i i r - 

2 1 0 

1-1— 1 —1 



l J J l 1 

J 1 \ 1 

-- M -" 



Transmitter 

Receiver 



bit 

bit 



rate 

rate 



code 

code 


Table 2: Bit-rate codes for the Western Digital TR1602B. 
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Hexadecimal 

Address 

IN 

OUT 

E8 

Read modem 
status register (CIS, 
OSR, CD, Rl) 

Master reset 

E9 

Read sense switches 
(Model 1) Toggle CRL 
(Model III) 

Load BRG with 
bit-rate codes 

EA 

Read UART status 
register 

Load UART com 
trol register and set 
Break, DTR, RTS, 
or set SUN, STD, 
SRTS, Break. DTR, 
RTS 

EB 

Input character from 
receiver holding 
register 

Output character to 
transmitter holding 
register 


Table 3: UART-Model I/IU actions for the four RS-232C ad¬ 
dresses. 


determine the 2 least significant bits of the address, while 
a Z80 IN or OUT to port hexadecimal EiH generates the 
RS232IN* and RS2320UT* signal (BASIC INF/OUT can 
also be used). 

Table 3 shows the actions that occur for the four 
addresses for either reads or writes (INs or GUTs). 


Model I RS-232C sense switches. The Model 1 differs 
from the Model III in that it has eight RS-232C switches 
that can be read by an "IN 0E9H". These sense switches 
provide a manual way of telling the software what R3- 
232C settings to use. They have no direct effect on the 
UART or BRG; they come into play only if the initializa¬ 
tion program reads them and initializes the UART 
accordingly. 

The sense switches do not exist in the Model III. An 
"IN 0E9H" causes a different action. It toggles the CRL 
signal so that an "OUT EAH" sets three additional signals 
in the Model III—SUN, STD, and SRTS. These second¬ 
ary signals (secondary undefined, transmit data, and re¬ 
quest to send) are not used in normal Model III com¬ 
munications programs. Subsequent 'OUT OEAH" in¬ 
structions toggle the load from control register to second¬ 
ary, A master reset of "OUT GE8H" resets the toggle to a 
normal load of the control register. 

Initialization. The first action to take before doing any 
data communications is to initialize the UART and BRG 
chips. The sequence is: 

1. Do a Z80 "OUT (0E8H),A" or a BASIC "OUT 
232,0". The value in A doesn't matter, as no actual 
data is sent. This causes the MR input to reset the 
UART. It also resets the data-received status and 
disconnects the receiver holding register by the in¬ 
puts DRR and RRD, respectively. 


POWER-LINE 



These fillers protect any sens! live elec ironic 
equipment from power line transient damage 
and radio frequency Interference” Bolh 
models offer surge suppression for 
power line "spikes", RF Inter¬ 
ference Is suppressed using 
both inductive and 
capacitive components, 
ideal for computers, 
test equipment, or TV. 


LF2-A duplex outlet, 120V, 8 amps .. S39-95 


LFfi-Three separately filtered duplex outlets, 

120V, total fused capacity 15 amps, 

power switch and Indicator lamp.SS9.95 

Add 52 50 shipping and handling per order. 

Send check with order and provide street 
address for UPS shipment. Ohio residents add 
Sales Tax. Charge card buyers may call toll-free: 



1-800-543-5612 


DRAKE 


In Ohio, or for 
information, call: 

1-513-865-2421 


R.L. DRAKE COMPANY 

540 Richard Street, Miamisburg, Ohio 45342 

■ INSTITUTIONAL AND DEALER INQUIRIES INVITED- 


Model 953A EPROM 
PROGRAMMER 



* Program* 2bQQ, 2758, 251G, 2716, 2532 and 2732 five volt EPROMS. 

* Complete no personality modules to buy. 

* Intelligent microprocessor based, programs end verifies any or all bytes. 

* RS 232 serial interface use with computer or terminal. 


* Verify erasure command verifies that EPROM is erased. 

* Extended diagnostics error output distinguishes between a bad EPROM 
and one which needs erasing. 

* May be used for extremely reliable data or program storage. 

* All power on programming socket under processor control. LED warning 
light indicates when power is applied, 

* Complete with Tex tool zero insertion force socket. 

■ High perform a nee /cost ratio. 

* Standard DB-25 I/O connector. 



PRICE $289 


BAY TECHNICAL ASSOCIATES, 


HWY 603, P.0 BOX 367 
BAY ST LOUIS, MISSISSIPPI 39S20 
fSCIJ 467-8231 
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It’s Just plain unbeatable 
Period. 

*1295 
TEC F-10 

40 CPS DAISY WHEEL 
RS232C SERIAL 


The saga continues... A printer 
that changes the rules. When we first 
saw the TEC F-10 we could not believe it. 
A printer that has it all. 40 characters per 
second speed, Diablo compatable soft¬ 
ware codes so it works with all the soft¬ 
ware on the market like WordStar, and 
Magic Wand, and a serial RS232C inter¬ 
face so it can hook up to any computer, 
bar none. Even better, it uses Diablo and 
Qume type wheels, and Diablo type rib¬ 
bons. This looked like a big winner, the 
kind that would dominate the market for 
high performance daisy wheel printers. 
Now our goal was to get a piece of the 
action, 

ONESOURCE 

You have seen several labels on 
printers looking suspiciously like the F-10. 
You probably didn’t think that a whole 
bunch of different companies make this 
printer, and you are right. The F-10 is 
made by Tokyo Electric Company Ltd. T 
(TEC). They sell printers to a lot of com¬ 
panies. A couple of the better known are 
C. Itoh Electronics, and Tandy Corpora¬ 
tion. C. Itoh Electronics sells TEC printers 
through their exclusive distributor Lead¬ 
ing Edge Products, and Tandy Corpora¬ 
tion sell through their own stores. 

To compete with these giants we 
had to buy the printers on a comparable 
level, and create a whole new group of 
customers by lowering the price drastic¬ 
ally. This would create the best price/per- 
formance daisy wheel buy on the market. 

We figured that the right combina¬ 
tion of an adequate profit margin and a 
big chunk of the market would produce a 
real healthy business. Since we have 
been in the distribution business a few 
years we had a good idea of the neces¬ 
sary profit margins. We didn't want to be 
the next Freddie Laker, 

We also had learned the lessons of 
how a real great product can quickly 
dominate a market (as taught by Epson). 
So we checked out the high volume buy¬ 
ers prices, plugged all the numbers Into 
good old Vlslcalc, and Voila, within days 
of our first ads sales were way above our 
projections. We had caught the competi¬ 
tion napping and were leaving them In 


the dust. Keep those cards and letters 
comln 1 folks, 

THE “ELECTROCUTED TYPEWRITER” 

There is more to the F-10 than a low 
price. If we just wanted to sell a cheap 
daisy wheel printer, there are lots of type¬ 
writer manufacturers who are modifying 
their products so they can interface with 
a computer. Some notable entrants to 
this field are Smith Corona, Brothers, 
and Olympia. Big names in the typewriter 
biz. 

Unfortunately, these printers have 
lots of limitations. Low speed, low duty 
cycle, and they require special wheels 
and ribbons. They aren't capable of run¬ 
ning standard software. With the F-10 
you don't have to make these compro¬ 
mises to get low cost daisy wheel print¬ 
ing. 

THE TECHNICAL STUFF 

First, the unit Is built on a diecast 
aluminum chassis. This absorbs noise 
and vibration making it ideal for office or 
home use. The power supply is a high re¬ 
liability switching type for reduced heat 
during operation. This eliminates the 
need for a noisy cooling fan. Ail the so¬ 
phisticated electronics (including it's 
own microprocessor) are on just three 
circuit boards for high reliability. The 
mean time between failure (MTBF) rating 
of one year means that the typical failure 
rate at a 75% duty cycle is one year. In 
English that means about 2500 hours of 
trouble free operation. So far our tech¬ 
nician is spending a lot of time with the 
Maytag man. 

Warnings for paper out, ribbon out, 
and cover off, are all standard. The F-10 
can use full 16" width paper, with friction 
or optional tractor feed from the rear or 
bottom. To top it ail off, if has an attrac¬ 
tive, low profile case — just 6 Inches tail. 
It's a lightweight at 31 pounds. The print¬ 
er can be connected to any computer 
with an industry standard RS232C serial 
interface. We have interfaced the F-10 
with everything from Apples to Zeniths, 
We will be happy to help you hook it up 
to your computer. Handshaking by DTR, 


XGN/XOFF, and ETX/ACK protocols. 
Baud rates from 300 to 2400. 

Superscript, subscript, forward/back¬ 
ward printing, proportional spacing, and 
10 or 12 character per inch printing are 
all standard. Plus all the other good 
things that standard Diablo software 
codes do. This makes the F-10 a natural 
for use with all existing word processing 
packages that run with printers like the 
Diablo, NEC, and Qume. The optional 
buffer chips allow the printer to store 
and print up to 2000 characters while 
your computer does other things. The 
downloading chip provides a clever pro¬ 
grammer with additional software com¬ 
mands and the ability to use printwheels 
whose characters are not in the same 
positions as standard wheels. Neat stuff. 

SATISFACTION GUARANTEED 

Our warranty is 90 days parts and 
labor. If there is a problem we arrange for 
United Parcel Service to pick up the print¬ 
er at your home or office. We pay the 
freight charges on warranty repairs. 
Easy huh. Annual maintenance contracts 
are available for a small fee. And to top it 
off, if for any reason you are not satisfied, 
you may return the unit to us within 30 
days for a full refund. 

We have increased our orders to 
support the demand. Call us today and 
get the real thing at the unreal price of 
$1295*. 

* California residents add 6% sates tax . 
Deafer inquiries invited, 

ykirite 

ww yyriter, inc. 

1703 STEWART STREET 
SANTA MONICA , CA 90404 
(2i3)B29 6871 
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Figure 7: Art 8-bit function code is used to initialize the RS-232C 
interface . Five bits initialize the UART control-register func¬ 
tions , while the remaining 3 bits set two output lines and enable 
the TD tine. 

2* Define the serial parameters (word length, etc,)* 
This is a 5-bit code* as shown in figure 7. The re¬ 
maining 3 bits define the 'break/ 7 DTR, and RTS 
outputs. These signals are set to match the re¬ 
quirements of the device at the other end of the line. 
At this point, however, the 'break” bit must be set 
to enable output of serial data on the TD line. Out¬ 
put the parameters to the control register by an 
"OUT (GEAH),A" or a BASIC "OUT 234,A". This 
sets up the control register for the data- 
communications format to be used. It also sets the 
selected DTR/RTS signal levels at —12 V or 
+ 12 V* 


3, Select the appropriate bit-rate code (table 2) and 
output it to the BRG by a Z80 "OUT (0E9H),A" or 
BASIC "OUT 233,A", 

The TR1602B is now initialized. This process should 
not have to be repeated unless the bit rate or other 
parameters need to be changed during serial communica¬ 
tions. 

Writing data. Suppose you have a serial line printer at¬ 
tached to the Model I or III. The control register has been 
loaded with the proper format parameters to match the 
line printer and the BRG has also been initialized. From 
this point on, it's simply a matter of reading the status, 
testing to see if the transmitter holding register is empty, 
and, if it is* loading it with the next character to be 
transmitted. This loop is done for every character and 
goes like this: Input the status by a Z80 "IN A,(OEAH)" or 
a BASIC "A=INP(234)", Test bit 6 (THRE) of the status. 
If this bit is a 0, loop back to the test. If this bit is a 1, out¬ 
put the character to be transmitted by an "OUT 
(0EBH),A" or "OUT 235,A", 

Reading data, Reading data is just about as easy. The 
read loop consists of reading the status to see if a new 
character has come in. If it has, the character is read from 
the receiver holding register. The loop goes like this: In¬ 
put the status by a Z80 "IN A*{0EAH}" or a BASIC 
"A = INP(234)". Test bit 7 to see if DR is a 1. If it is not, 
loop back to the status input. If DR is a 1, read in the 
assembled character by an "IN A,(0EBH)" or 
"A = INP(235)". Repeat this loop or go to a test for a new 
character to be transmitted. 

In practice* the read and write operations usually alter¬ 
nate in the same loop. 

The Data-Communications Plugboard 

Before giving you actual programming examples of 
serial operations, I'm going to describe an easy-to- 
construct RS-232C plugboard. The plugboard can be 
used in experiments with the programming examples I'll 
be giving. More important, it can be used to help you in¬ 
terface serial devices to your Model I or III computer. 
The plugboard is shown in figure 8. 

The plugboard breaks a 25-line RS-232C cable and 
routes the lines through a prototype board. Short lengths 
of 20-gauge solid wire are used on the plugboard to con¬ 
nect the two sides of the cable, as shown in figure 9, To 
transpose RD and TD, for example, simply crisscross 
pins 2 and 3 as shown in the figure. Other lines can be 
connected in a similar manner. To test the state of any 
line, an LED can be connected with a resistor to signal 
ground* pin 7, and the line in question, as shown in the 
figure. Lines can be "dummied up" in lieu of wiring up a 
special RS-232C plug simply by adding a patch between 
an active line and the line to be dummied. 

To construct the plugboard, use the smaller version of 
the Radio Shack prototype board (catalog #276-175), The 
back has a sticky paper cover. Peel this off to expose the 
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7 very good reasons to try 
The Computer Book Club 

Blue Ridge Summit, PA 17214 

• Reduced Member Prices. Save up to 75% on books sure to 
increase your know-how 

• Satisfaction Guaranteed. All books returnable within ID 
days without obligation 

• Club News Bulletins. All about current selections—mains, 
alternates, extras—plus bonus offers. Comes 13 times a year 
with dozens of up-to-the-minute titles you can pick from 

- “Automatic Order.” Do nothing* and the Main selection 
will be shipped automatically! But . . .if you want an 
Alternate—or no books at aU—we'll follow the instructions 
you give on the reply form provided with every News 
Bulletin 

• Continuing Benefits. Get a Dividend Certificate with every 
book purchased after fulfilling membership obligation, and 
qualify for discounts on many other volumes 

- Extra Bonuses. Take advantage of added-value promo¬ 
tions, plus special discounts of software* games, and more 

• Exceptional Quality. AU books are first-rate publisher's 
editions, filled with up-to-the-minute info 
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Q TTia Bumpufar Eunh Blub 

Blue Ridge Summit, PA 17214 


Please accept my membership in The Computer Book Club 
and send the 6 volumes circled below. I understand the cost 
of the books selected is $2.95 (plus shipping/handling}. If 
not satisfied* I may return the books within ten days without 
obligation and have my membership cancelled. 1 agree to 
purchase 4 or more books at reduced Club prices during the 
next 12 months* and may resign any time thereafter. 
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PLUGBOARD 


RS - 232C CONNECTOR 25 - CONDUCTOR 

WITH OR WITHOUT "HOOD 11 —. CABLE - 


IP-^XT 117 
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25-CONDUCTOR RS-232C CONNECTOR 
CABLE - -j WITH OR'WITHOUT "HOOD "—7 


\o 


rfl 


Figure 8: The data-communications plugboard uses a prototype board to M break out " the 25 lines of «« RS-232C cable. This permits 
lines to be swapped , jumpered , or tested * 


JUMPER BETWEEN 
N E" AND M F" ROWS 
TO CONTINUE LINES 
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CRISSCROSS 
OF “RD" AND "TD* 


Figure 9; To run all lines straight through , jumper each row from the 'FT fo “F* points . Lines may be easily swapped. An LED with 
series resistor can be used to test the state of any of the lines on either the input or output side. 



Figure 10: Peel away the backing of the prototype board to ex¬ 
pose the foil paths for soldering. 


interconnecting strips, as shown in figure 10. The rows 
are numbered from 1-23 on the front of the board. 

You'll need two RS-232C connectors. Get the solder 
type, not the insulation displacement type. Unfortu¬ 
nately, Radio Shack sells only the latter type. Use the 
proper plug combinations for the equipment you'll be in¬ 
terfacing. Modems, for example, generally have a female 
RS-232C connector, requiring a male connector on the 
cable. 

Although the connector pins are numbered, the 
numbering is often difficult to see unless you hold the 
connector at the right angle with the right light. Standard 
numbering for RS-232C connectors, looking in to the 
connector, is shown in figure 11, 

Obtain a 25-wire ribbon cable (Radio Shack catalog 
#278-771 is a 40-conductor cable that can be split). Wire 
the ribbon cable so that the wire positions correspond to 
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ON DEMAND FOUR WHEEL DRIVE. 




The only cars in America you can 
switch into four wheel drive without 
stopping are made by Subaru. 

All other 4WD's, without excep¬ 
tion, require a full stop before 
switching. But with On Demand Four 
Wheel Drive, the instant you need 
extra traction and safety, you simply 
flick the lever* 

And immediately you go from full time Front 
Wheel Drive to Four Wheel Drive* (For tougher 
going, certain models offer a dual range gear 
box)* Only Subaru gives you the advantages of 
both Front Wheel Drive and 4WD in one road 
hugging car* 

Our Hatchback, Wagon and Brat are also 
great performers in other ways as well. Like: 

Great g as milea ge. Our 
entire line of 4WD's, for instance, 
is #1 among all 4WDcars in fuel 
economy* 


Low sticker price * We offer the 
lowest priced 4WD car in America* 

In fact, our 4WD's actually cost less 
than many cars with conventional 
2 wheel drive* 

O ptimum options * The Hill- 
Holder™, a device on certain models 
that prevents drifting back on steep 
hills* Power windows** Power steer- 
ing^* Stereo/cassette. Cruise control. 

Terrific value * For all of the above reasons, 
and many more, Subaru delivers maximum 
value per dollar* Not to mention independent sus¬ 
pension on all 4 wheels, rack and pinion steering 
and power assist front disc brakes as standard 
equipment* 

Also standard are two features that come 
with every Subaru: reliability and durability. And 
you donit have to demand them* We do. 


MAXIMUM TRACTION. 


IN MINIMUM TIME. 
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Figure 11: Standard RS-232C connector-pin numbering. 



Figure 12: tV/ring the ribbon cable , The wiring is nonstandard 
compared to most RS-232C cables and correlates the RS-232C 
pin numbers with the conductor-position numbering , 



Figure 13: Solder the cable to the prototype board. Twenty- 
three lines are soldered to rows 1-23 , The twenty-fourth line is 
soldered to f/ie vertical column. The twenty-fifth line, not used, 
can be cut off. 


the RS-232C pin numbers on both RS-232C connectors. 
This will involve separating the cable into two halves, as 
shown in figure 12, 

Cut the RS-232C cable in half. Separate the wires on 
both cut ends of the cable and strip each wire with a wire 
stripper about 1/16 inch. 

Solder 23 wires onto the 23 rows of the board. Match 
the row number with the RS-232C pin number. Solder 
the twenty-fourth wire (pin 24) to the vertical strip on 
each side of the board. Cut off the twenty-fifth wire. This 
signal is undefined in the RS-232C specification (see 
figure 13). 

Using 20-gauge wire, connect opposing pins for those 
lines that are not to be changed. The wire will fit nicely 
into the plugboard holes and stay there. Only the Model 
I/III signals shown in table 1 need to be connected in this 
manner. None of the others are used, 

YouTe now set to experiment with the programming 
examples below or to use the plugboard to help connect 
serial devices to your system. 

R5-232C Programming Examples 

The examples below are in BASIC, They can be con¬ 
verted to Z80 assembly language by substituting INs and 
OUTs for the BASIC INPs and OUTs, I don't have the 
space to show you complete serial printer or communica¬ 
tions drivers, but these examples should take the mystery 
out of RS-232C interfacing. 

Setting RTS, DTR, and break, RTS and DTR lines are 
outputs from the RS-232C controller indicating 'request 
to send"' and "'data terminal ready/' The RTS line (pin 4) 
is set by: 

100 OUT 232,0 Initialize RS-232C 

110 OUT 234,xxxrjtxxl 'binary value with Isb set 

(The "xxxxxxxl" indicates that bit 0 must be set; other 
bits should be set or reset appropriately, as well,) 

The DTR line (pin 20) is set similarly: 

100 OUT 232,0 Initialize RS-232C 

110 OUT 234,xxxxxxlx 'binary value 

If both RTS and DTR are to be set, the binary value 
would be xjrorxxll. 

The "break" does not come out on the RS-232C con¬ 
nector, but enables or disables the TD line. Use a 1 to 
enable the TD line: 

100 OUT 232,0 'initialize RS-232C 

110 OUT 231,xxxxxlxx 'enable TD 

Use the above code and experiment with the plugboard 
by connecting an LED and 390-ohm resistor between pin 
7 of the plugboard and pin 4 or 20. Remember, logic 1 is 
^12 V DC and logic 0, +12 V DC, 

Reading CTS, DSR, CD, and RI. These inputs to the 
RS-232C controller indicate clear to send, data set ready, 
carrier detect, and ring indicator. To read the lines, do: 
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£ P» 0 BIT RATE = 85 (55H ) 

WL * 3 CHARACTER - 4 I H * 'V 
SS ' 0 
P I * 1 


010101010101 



EP = 0 BIT RATE = 85 15 5H ! 

WL'3 CHARACTER = 55H 
SS * 0 
PI ■ 1 

Figure 14: The data out exerciser program produces TD output 
that can be examined with an oscilloscope , The serial bit stream 
can be easily read. Outputting a hexadecimal 55 character pro¬ 
duces a continuous square wave due to the alternating Is and Os. 


100 OUT 232,0 Initialize RS-232C 

110 A = INP(232) read lines 

The A variable will contain a binary value correspond¬ 
ing to CT5, DSR, CD; and R1 in the most significant 4 
bits; the lower 4 bits are not significant. 

You can experiment by first setting RTS or DTR and 
jumpering on the plugboard between the RTS or DTR 
pins to the four input lines. Jumpering is usually the 
easiest way to "dummy up" a signal, either by connector 
wiring or, in this case, on the plugboard. 

Setting SUN, STD, and SRTS. These secondary 
lines are not normally used in communications programs, 
but they can be set by: 

100 OUT 232,0 Initialize RS-232C 

110 A = INP(233) 'toggle CRL flip-flop 

120 OUT 234,xxUTRjcjtJc 'set SUN, STD, SRTS 

130 A=TNP(233) 'toggle CRL 

In line 120, bits 5, 4, and 3 control the status of SUN, 
STD, and SRTS, respectively. The IMP(233) toggles the 
control-register load flip-flop so that the control register 
Is not loaded. 

Outputting on TD. The BASIC code in listing 1 shows 
a continuous output of a specified character. If you have 
an oscilloscope, connect it between pin 7 (SGND) and pin 
2 (TD), and observe the output. 


Listing 1: This simple BASIC program will continuously output 
data on the TD line at user-defined bit rates and formats, 

90 7 SERIAL DATA OUT EXERCISER 
100 OUT 232? 0 

105 PRINT 11 INPUT EP* WLS? SSB? PI 11 

110 INPUT EP? WL* S3* PI 

1 20 WD=EF* 1 28+WL*32+SS*l64-PI-frB+4 

130 OUT 234?WD 

135 INPUT "BAUD CODE";BA 

150 OUT 233 ? BA 

160 INPUT *CHARACTER CODE";CH 

165 1=0 

170 A-IMP(234) 

180 IF (A AND 64)=0 THEN GOTO 170 

185 1 = 1+1 

190 OUT 235? CH 

200 GOTO 170 


Listing 2: This loop-back exerciser program in BASIC outputs 
data that is immediately input through the RD line , Pins 2 and 3 
of the RS-232C lines should be jumpered together. 

90 7 LOOP BACK EXERCISER 
100 OUT 232?0 

105 PRINT "INPUT EP? WLS? SSB? PI" 

110 INPUT EP? WL? SS? PI 

120 WD=EP*128+WL*32+58*16+PI*8+4 

130 OUT 234*WD 

135 INPUT "BAUD CODE"5BA 

150 OUT 233?BA 

160 INPUT "CHARACTER CODE"5CH 

165 1=0 

170 A=INP(234) 

180 IF (A AND 64)-0 THEN GOTO 170 

185 1=1+1 

190 OUT 233*CH 

200 A=INP(234) 

210 IF (A AND 128)=0 THEN GOTO 170 
220 A=INP(235) 

230 PRINT A 
240 GOTO 170 


The EP, WL, SS, and PI inputs define even/odd parity, 
word length, number of stop bits, and parity inhibit, 
respectively. This format data is sent to the control 
register by the "OUT 234, WD", 

The bit-rate code (see table 2) is sent to the BRG by the 
"OUT 233,BA". 

The character value (CH) is the decimal code for the 
character to be sent. The value must be in a range of 
0-255. ASCII "A," for example, is decimal 65. 

The loop at 170-200 continuously checks the THRE 
status. If the transmitter holding register is empty, it out¬ 
puts the character to the transmitter holding register by 
an "OUT 235,CH". 

Figure 14 shows oscilloscope waveforms for CH = 65 
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Epson. 


A whole new generation of Epson MX printers 
has just arrived. And while they share the family 
traits that made Epson famous — like unequalled 
reliability and ultra-fine printing — they've got a 
lot more of what it takes to be a legend. 

For instance, they've got a few extra type styles. 
Sixty-six, to be exact, including italics, a handy 
subscript and superscript for scientific notation, 
and enough international symbols to print most 
Western languages. 


What's more, on the new-generation MX-8G, 
MX-80 F/T and MX-100, you get GRAFTRAX- 
Pius dot addressable graphics. Standard. So now 
you can have precision to rival plotters in a reli¬ 
able Epson printer. Not to mention true back¬ 
space, software printer reset, and programmable 
form length, horizontal tab and right margin. 

All in all, they've got the features that make 
them destined for stardom. But the best part is 
that beneath this software bonanza beats the 










un 



heart of an Epson, So you still get a bidirectional, 
logical seeking, disposable print head, crisp, 
clean, correspondence quality printing, and the 
kind of reliability that has made Epson the best¬ 
selling printers in the world. 

All of which should come as no surprise, espe¬ 
cially when you look at the family tree. After all, 
Epson invented digital printers almost seventeen 
years ago for the 1964 Tokyo Olympics* We were 


the first to make printers as reliable as the family 
stereo. And we introduced the computer world 
to correspondence quality printing and dispos¬ 
able print heads. And now we've given birth to 
the finest printers for small computers on the 
market. 

What's next? Wait and rDQ^M 

see. We're already 

expecting* EPSON AMERICA, INC. 

3415 Kashiwa Street - Torrance, CA 90505 * (213) 539-9140 


FEATURE 

ORIGINAL 

MX-BO GRAFTR AX-80 p 

ORIGINAL 

MX-10Q 

MX-80 MX-80 FT MX-1IHI 
with GRAFTR AX-Flus 

Bidirectional printing 

X 

X 

X 

X 

X 

X 

Logical seeking function 

X 

X 

X 

X 

X 

X 

Disposable print head 

X 

X 

X 

X 

X 

X 

Speed: SO CPS 

X 

X 

X 

X 

X 

X 

Matrix: 9x9 

X 

X 

X 

X 

X 

X 

Selectable paper feed 



X 


X 

X 

PAPER HANDLING FUNCTIONS 

Line spacing to n/216 


X 


X 

X 

X 

Programmable form length 

X 

X 

X 

X 

X 

X 

Programmable horizontal tabs 

X 

X 

X 

X 

X 

X 

Skip owr perforation 



X 

X 

X 

X 

PRINT MODES AND CHARACTER FONTS 

96 ASCII characters 

X 

X 

X 

X 

X 

X 

Italics character font 


X 


X 

X 

X 

Special international symbols 




X 

X 

X 

Normal, Emphasized, Double-Strike 
and Double/Emphasizcd print modes 

X 

X 

X 

X 

X 

X 

Subscript/Superscript print mode 




X 

X 

X 

Underline mode 




X 

X 

X 

10 CPI 

X 

X 

X 

X 

X 

X 

5 CPI 

X 

X 

X 

X 

X 

X 

17.16 CPI 

X 

X 

X 

X 

X 

X 

8.58 CPI 

X 

X 

X 

X 

X 

X 

DOT GRAPHICS MODE 

Line drawing graphics 




X 

X 

X 

Bit image 60 D.P.I. 


X 

X 

X 

X 

X 

Bit image 120 D.P.I. 


X 

X 

X 

X 

X 

CONTROL FUNCTIONS 

Software printer reset 


X 


X 

X 

X 

Adjustable right margin 



X 

X 

X 

X 

True back space 


X 


X 

X 

X 

INTERFACES 

Standard — Centronics-style 8-bit parallel 

X 

X 

X 

X 

X 

X 

Optional — RS-232C current loop w/2K buffer 

X 

X 

X 

X 

X 

X 

RS-232C x-on/x-off w/2K buffer 

X 

X 

X 

X 

X 

X 

IEEE-488 

X 

X 

X 

X 

X 

X 

'Tandy TRS-BO block graphics only available with GRAFTRAX 80. 






ABCDEFGHI JKLMN abede-f ghi j kl mn R&CT3EF&HIJKLMN abc.de fghi jkl mn 01234 
ABCDEFGHIJKLMN abedef ghi jkl rtmf)BCBEF6HI JKLMN ahedef ghi jkl mn 01234 

ABCDEFGHI JKLMN abede-f ghi jklmnABCDEFGH I JKLMN abcdefghi'jkl mn 0 1234 
ABCDEFabcde-F 1 23456 

ABCDEF6HIJKU1N0PQSSTUVWX sbedefqhi iklinooorstfivifx AJCSIffiCIMJIXflfSflSWJlil seei/efafci ikltmurstuviw 01234567 

ABCDEFabcde-F 

ABC 

Z7£ 
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Figure 15: This typical RS-232C jumpering connects an NEC 
Spinwriter to the Model /////. Various Spinwriter lines must he 
"dummied up” to fool the Spinwriter into thinking it has re¬ 
ceived the proper signals. The "reverse channel” line permits 
1200-bit operation. 


and CH = 85 with no parity bit, 1 stop bit, 8 data bits, 
and 300 bps. This BASIC loop keeps up quite well with 
the 30 character-per-second rate. Setting the bit rate to 
600 (BA = 102) resulted in a throughput of 41 cps (not 60, 
because of the BASIC overhead). It is feasible to drive a 
line printer in BASIC. 

The last application is shown in listing 2. This is a loop- 
back test in which the TD line output is jumpered back to 
the RD (pin 3) line input. The character sent out comes 
right back in on the RD line. This technique is common 
for testing an RS-232C interface locally. Jumper the two 
lines by a short wire between pins 2 and 3 on the 
plugboard. 

Connecting Serial Devices 

So many serial devices are available that it's hard to 
generalize about proper RS-232C cable configurations to 
drive the devices. A typical configuration that can be set 
up by the plugboard is shown in figure 15. This connects 
the NEC Spinwriter to the Model I or III and allows 
transfer rates up to 1200 bps. 

Read the interfacing requirements for the serial device 
to be used with your Model I or III, use the plugboard to 
test line conditions, and possibly even use some of the 
code provided above. This method should facilitate inter¬ 
facing to non-Radio Shack RS-232C equipment—and 
help you realize the benefits implicit in the advertising 
slogan, "RS-232C compatible/'* 


OUR 

SPECIAL 
CASH PRICE 

SSM PB-1 2708/2716 programmer A & I 199 00 

Votrax Type H Talk A & T 315.00 

Seattle Computer CPU Support Board A & T 263 00 

Imsai 1-8080, 22 slot M/F w/trout panel 
no MPU-A A & T 607.00 

North Star Horizon 2G-64K A & T 2629.00 

Qume DT-8 DSDD Bare 8” drive 515.00 

Shugart SA 400 SSDD 5V/ 1 bare drive 199,00 

3 M (Scotch) Head cleaning kit 16.00 

Godbout RAM-2M28K Static A & T 1271.00 

Cromemco SDI Graphics Board A & T 675,00 

SMS 64K CMOS Static A & T Unkft 450.00 

Morrow Designs Discus 2D Dual drive 
system 8” 1379 00 


Subject to Available Quantities • Prices Quoted Include Cash Discounts 
Shipping & Insurance Extra. 

We carry products from all Major Manufacturers 



S-iDD,inc. 


14425 North 791h Street, Suite B 
Scottsdale, Arizona 35260 
Sales 800-528-3133 
Technical 602-991-7070 



EsL 1977 


Now Available 

COMPUSTAR 

SUPERBRAIN o SUPERBRAIN 5MB 

East Coast DEALERS & OEM’ 5 wanted 


Kiamti Systems International. 
Inc in to aythoiimii 

ttslahiisKcd dliltlbuiDt lar 
the cPmpte Ee 

iMettec Dots Sydims Product 

line We hove a piDV«n record of 
providing full support and 
Rervi.cc5 In oil of 
nur customers. 


COMFUSTAR 

Model 10 
MvchlSG 
Medal 30 
Modal 40 

DISC STORAGE 
SYSTEMS 

!0 MB 
32M& 

96 MB 


FANTASTIC 

DISCOUNTS 


MAINTENANCE 
A SUPPORT 

On-SLlt moxileluance in the 



Gtealef WagHiimtcm orea ood 
ieSseted nrPUR ihnouatvord Hid 
end coqjsi 

Mfjc|u.Lar iDpLacemeiil aVruldhle la 
cLI cviftoniest wllh 49 haul -response 
in jugbi fates 

OttP nain<*IKin« pnrsonno! (Tie 
erpononced inowiedgr™ bto 
pcniassionaLi wlia buue Ermfied 
gaverkment and 
ledhnjcirntt in ihe repair and 
mciinlenqrc* d! the 

Supaibiain 


SUPERBRAIN 

SUPERBftAlN OO 

SUPERBRAff/ SMB 

SOFTWARE 

BASIC -80 
BASIC Comptfei 
COBOLSO 
fORTRAN-BO 
Accounts Payable 
A ccaiml* flrcftlVxlW 
Geweraj 1 Ledger 
PciYTvO 
Ward Star 
Mad Marge 
Data Stas 
Super Ssrf 
Word Master 
Spell Star 


Kramer Systems International, Inc. has success fully installed 
hundreds of COMPUSTARS, SUPERBRAINS and 
INTERTUBES throughout the world. 

Join the WINNING TEAM - 
Fantastic opportunities exist NOW!!! 

Call oi Write 

KRAMER SYSTEMS 
INTERNATIONAL, INC. 

3403 Dixon Avenue 
Silver Spring-. MD 209] D 

301-585.74SG 
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1-UPMANSHIP. 



We opened our doors with two 
basic goals: 

To distribute as many software 
packages to as many dealers 
as possible. 

And to make money doing so. 

Our success on both counts is the 
result of hard work, a positive busi¬ 
ness attitude and a recognition that 
you, as a retailer, have a right to be 
treated fairly and honestly by your 
distributor. 

We’re 1-up for three 
good reasons: 

1. We always offer a wide selection 
of the latest and best microcom¬ 
puter software packages available 
anywhere. (Why should you have 
to hunt for what you need?) 

2. Our dealer discounts start with 
quantities of 1. (Remember all 
those times you just wanted one 
or two to see how they’d sell?) 

3. We don’t play The BackOrder 
Game. (If we can’t ship your order 
within 48 hours we’ll let you know, 
instead of hanging you out to dry.) 
If there’s anything else we can do 

for you, just let us know. Because 
we’re t-up and we intend to stay 
that way. 

Software Distributors, 9929 
Jefferson Blvd., Culver City, 

CA 90230. Telex 4990032 BVHL, 
ATT: SOFT 

For our dealer info package, call 

(213) 559-9330. 


SOFTWARE 

DISTRIBUTORS 

We won’t leave you holding the bag. 


Circle 356 on Inquiry card. 
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Programming the Critical-Path 
Method in BASIC 

This program helps managers assess trade-offs 

of time and costs . 


Steven Zimmerman 
Professor of Management 
College of Business 
and Management Studies 
University of South Alabama 
Mobile, AL 36688 

Leo M. Conrad 
Imagineering Concepts 
FOB 9843 

Mobile, AL 36691-0843 


The critical-path method (CPM) is 
a project-scheduling tool that has 
won wide acceptance in the construc¬ 
tion industry. (Do not confuse this 
with the CP/M operating system.) 
CPM has proved its usefulness on 
both large and small jobs. 

CPM resembles PERT, the perfor¬ 
mance evaluation and review tech¬ 
nique described in the May 1982 
BYTE, page 465. Both of them use 
network diagrams to analyze proj¬ 
ects* PERT, developed to help 
manage complex research and 
development projects, uses statistical 
methods to estimate the time needed 
to complete such an innovative proj¬ 
ect, which must be to some degree 
unpredictable. CPM, however, seeks 
to determine how to minimize the 
time required to do routine construc¬ 
tion and maintenance. Since these ac¬ 
tivities are routine, CPM assumes 
that its users can provide reliable esti¬ 
mates of how long each activity will 
require. CPM helps determine the op¬ 
timal trade-off of a project's total cost 
and the total time required for com¬ 


pletion. It also tries to produce a proj¬ 
ect schedule that minimizes both 
direct and indirect costs* (An example 
of an indirect cost is the production 
time lost while a manufacturing plant 
is closed for maintenance.) 


CPM helps determine 
the optimal trade-off of 
a project's cost and the 
time required for 
completion. 


CPM analysis of a project has the 
key feature of allowing computations 
based on both operation at normal 
time and cost and operation at crash 
time and cost* Normal time is the 
amount of time an activity will take 
under normal conditions; normal cost 
is the cost of proceeding in this man¬ 
ner. Crash time is the reduced time in 
which an activity could be completed 
If extra resources and costs were ap¬ 
plied. Crash cost is the total cost 
necessary to get the job done faster. 


The objective of CPM is to find the 
critical path through a project under 
normal conditions and under various 
degrees of crash conditions. The 
critical path is defined as the sequence 
of steps that takes the longest time to 
complete from the beginning of a 
project to its end. In the case of nor¬ 
mal time and cost, the crew scheduled 
to do a task is of normal size and is 
not supplemented by either second 
shifts or overtime. In the case of crash 
time and cost, the project uses extra 
people or a second shift. Put simply, 
crash operations involve spending ex¬ 
tra dollars to speed up a project. 

The differences between CPM and 
PERT sometimes escape notice. This 
is partly because some users have 
combined the most useful aspects of 
the two techniques* Our approach to 
CPM in this article is a classic ap¬ 
proach. Because our TRS-80 Model I 
system contains only 32K bytes of 
RAM (random-access read/write 
memory), combining the approaches 
in a BASIC program was not possi¬ 
ble, We also wanted to illustrate the 
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Letter 

Activity 

Beginning 

End 



Event 

Event 

A 

Assemble accounting data 

1 

2 

B 

Look for bank 

1 

3 

C 

Look for realtor 

i 

4 

z 

Seek permits 

2 

7 

D 

Make market study of area 

2 

3 

G 

Look for contractor 

2 

5 

F 

Seek insurance for construction 

2 

6 

H 

Get basic architectural plans 

3 

5 

B 

Make cost study 

3 

4 

1 

Buy land 

4 

5 

J 

List materials 

5 

6 

K 

Get more detailed architectural plans 

5 

7 

L 

Have survey made 

5 

8 

M 

Buy first batch of materials 

6 

8 

O 

Buy second batch of materials 

6 

9 

N 

Complete detailed internal layout 
of foundation 

7 

8 

Q 

Hire crew 

7 

9 

P 

Build foundation 

8 

9 


Table 1: The activities required to build a foundation . The program in listing 1 uses 
the letters at the left to identify the activities . The two columns at the right list the 
first event and the last during each activity. An event is defined as the completion of 
one or more activities. 



Figure 1: The CPM network diagram of the activities required to build a foundation . 
Each circle represents an event; each line between circles represents one of the activities 
listed in table 1. The letter on each tine is the code identifying an activity; the number 
following each letter is the normal time for completing the activity . The network has 
one initial event , event 1 at the extreme left f and one terminal event , event 9 at the ex¬ 
treme right . A path is any set of successive activities that begin with event 1 and end 
with event 9 ♦ The critical path is the path whose sum of activity times is longer than that 
for any other path through the network. 


differences between CPM and PERT* 

In practice, CPM and PERT can be 
applied to many of the same projects. 
Examine the differences in input and 
output required by our PERT pro¬ 
gram in the May issue and this CPM 
program before you decide which 
method to use on a project. We have 
found both programs useful. 

We will describe the fundamentals 
of CPM analysis before presenting a 
BASIC program that implements 
CPM. 

CPM Analysis 

As with PERT, CPM analysis of a 
project requires first reducing the 
project to a list of events and ac¬ 
tivities. (An activity is a part of a 
project that consumes resources or 
time, and whose beginning and end 
can both be defined. An event is a 
point in time, an instant. Both the 
beginning and the ending points of an 
activity are events.) To apply CPM, 
you must identify all the events need¬ 
ed to complete the project and all the 
activities that result in the identified 
events. 

Our sample project in this article 
will be the same one we used 
previously for PERT—a real con¬ 
struction project that was recently 
completed. We simplified things by 
ending our example with the comple¬ 
tion of the building's foundation. We 
identified 18 activities needed to com¬ 
plete this foundation. Table 1 lists the 
activities, assigned letters A-Q and Z, 
Each event in the project consists of 
the completion of one or more ac¬ 
tivities. 

The Bubble Diagram 

The second stage in CPM analysis 
is the layout of a bubble diagram like 
the one in figure 1. The diagram 
shows how the necessary activities 
and events in a project form a se¬ 
quence of steps. Most contractors 
specify the sequence of tasks in a 
project in some fashion. Like PERT, 
CPM makes a formal activity of task 
sequencing, which lends valuable 
structure to planning. In particular, 
making a bubble diagram forces the 
planner to specify which activities de¬ 
pend on the completion of other ac¬ 
tivities. 


Diagrams like that shown in figure 
1 are also called networks. A CPM 
network has one initial event, at the 
extreme left, and one terminal event, 
at the extreme right. Figure 1 is the 
bubble diagram of our example, the 
building of a foundation. The circles 
are numbered and represent events. 


The lines are lettered and represent 
activities. Each line has an arrow in¬ 
dicating its direction in time, from 
beginning to completion. The net¬ 
work as a whole shows the series of 
activities needed to complete the proj¬ 
ect. The arrows show which activities 
and events logically precede others. 
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As noted in the PERT article, an 
event that results from completion of 
more than one activity is called a 
merge event. An event that represents 
the joint beginning of more than one 
activity is called a burst event* Before 
any activity can start, all the ac¬ 
tivities preceding it must be com¬ 
pleted (but they needn't be completed 
simultaneously). Both the length and 
the compass-direction of an arrow are 
without significance* 

Dashed lines in network diagrams 
represent "dummy” activities, but we 
didn't include any dummy activities 
in this project. Dummy activities 
arise when the completion of one 
event depends upon the completion 
of another, but requires no additional 
work or activity. 

In the bubble diagram, the line go¬ 
ing from 1 to 2 means that in order to 
complete event 2 (complete account¬ 
ing papers), it is necessary to collect 
and organize the accounting data. 
Line 1-2 represents an activity; bub¬ 
ble 2 represents an event. 

Applying CPM 

The longest route from the begin¬ 
ning of the network on the left to the 


end of the network on the right deter¬ 
mines the amount of time required to 
complete the project. This line, the 
critical path, determines the 
minimum time required to complete a 
job. 

Identification of the critical path 
for both normal time and cost opera¬ 
tions and crash time and cost opera¬ 
tions is the prime objective of CPM* 
If normal time is such that the project 
can be completed on time, there is no 
need to go to crash time* If the project 
cannot be completed within the 
critical path of the full crash time, all 
activities—both on and off the critical 
path—run under crash conditions. 
That's when you have some real 
problems. If the scheduled time falls 
between the normal-time critical path 
and the full-crash-time critical path, 
you can selectively crash the project 
by spending the extra dollars to get 
the job completed on time. 

In CPM, it is assumed that normal 
activity levels will result in a higher 
overall time at lower costs than crash 
condition operations. It is further 
assumed that for every dollar spent to 
reduce the amount of time required to 
do an activity there is a set reduction 


in the time required. In other words, 
a linear relationship exists between 
time saved and cost. 

You can run the system under nor¬ 
mal conditions, at full crash condi¬ 
tions, or at selective crash conditions. 
In practice, it makes little sense to run 
the system under full crash condi¬ 
tions. The objective of CPM is to 
identify situations where it pays to 
use available resources. It does not 
pay to run at full crash. Selective 
crashing will complete the job in the 
same time at lower cost than full 
crashing. 

Program Output 

Our CPM program appears in 
listing 1. Its output is relatively com¬ 
plex, including verification of all the 
input data, the selective time, early 
start time, early finish time, latest 
start time, latest finish time, and 
slack time for all the activities in the 
network* In addition, the program 
identifies the critical path, the time of 
the critical path, the cost of the 
critical path, the incremental cost, the 
normal time/cost of the critical path, 
and the full crash time/cost of the 
critical path* 

Text continued on page 384 


Listing 1: A program for CPM, the critical-path method. Written in TRS-80 Level II BASIC, the program asks for a list of the ac¬ 
tivities in a project, the beginning and ending events of each activity, its normal time, normal cost , crash time, and crash cost, 

lO CLEAR 1OOO;CLS:REM "CPM" 

20 PRINT"CPM NORMAL AND CRASH TIME/COST" 

30 PRINT"DEVELOPED BY STEVEN M. ZIMMERMAN,PH.D. 8c LEO M. CONRAD 1980" 

40 INPUT“DISK SYSTEM OR LEVEL II BASIC (D/B)“;S* 

50 PRINTsPRINT*'*** NOTE BEGINNING EVENTS WILL BE SORTED NUMBERICAL ORDER ****" 
:INPUT"DIMENSION FOR ACTIVITIES";DX:PRINT 
60 DIM A*(DX,2),A(DX,13),5V(12) 

70 PRINT"INPUT MENU" 


80 PRINT 1 ' 

K 

KEYBOARD" 

90 PRINT" 

D 

DISK FILE" 

100 PRINT" 

R 

READ STATEMENT" 

110 PRINT" 

T1 

TAPE RECORDER tt-l“ 

120 PRINT" 

T2 

TAPE RECORDER #-2“ 


130 INPUT"SELECTION";IO* 

140 IFIO*<>"K"THEN 220 

150 INPUT"NUMBER OF ACTIVITIES";MX:EE=0 

160 PRINT"IF THIS IS GOING TO BE WORK YOU MUST NOW INPUT UP TO ";MX;" 

ACTIVITIES" 

170 FOR 1=1 TO M7. 

1BO INPUT"ACTIVITY CODE “;A*CI,1) 

190 INPUT"DESCRIPTION, BEGINING EVENT NUMBER, END EVENT NUMBER, NORMAL TIME, 
COST AND CRASH TIME, COST”;A*(I,2),A(I,1),A(I,2),A(I,3),A(I,4),A(I,5),A(I , 6) 

200 NEXTI 
210 G0T0480 

220 IFIO*="T1"ORIO*="T2''THEN230 ELSE330 
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Listing 1 continued; 

230 PRINT 11 SETUP TAPE #-"3 IQ*; 11 TO PLAY”: REM TAPE INPUT 

240 IF 5t“"D 11 CMD 11 T 11 

250 IFIO^= ,, Tl l, INPUT#-i,M7. ? EE 

260 IFI Q* = 11 T2 14 INPUT* -2, M7. , EE 

270 F0RI=1T0M7. 

280 1FI0$="T1"INPUT#-1, A* (I, 1) , A* < 1,2) : INPUT#-1, A(I, I) , A < I , 2) , A CI * 3) 3 A (I , 4) 
5),A(I,6) 

290 IFIO$= ia T2 w INPUT#—2, A$ (I, 1) ,A$U,2) : INPUT#—2, A (I , 1) , A ( 1,2) , A (I , 3) , A i I , 4) 
5) 

300 NEXTI 

310 IFSS— ** D ** CMD " R 11 

320 G0T0480 

330 IF10$< > 11 D 11 THEN420 

340 LINE INPUT 11 NAME OF FILE: DISK "jBS^REM DISK INPUT 
350 OPEN"I 1 VI,B$ 

360 INPUT# 1, M’X, EE 
370 FORI^lTDrr/. 

3B0 INFUT#1,A$(I ? 1) , ASCI,2) , A (I, 1) , AC1,2> , A < I , 3) ,A(I,4) ,ACI S 5) , A (I, 6) 

390 NEXTI 

400 CLOSE1 

410 6OT0480 

420 IFI0*<> ,l R il THEN70 

430 README,EE 

440 FORI = lTOM7.:REM READ INPUT 

450 READA$ 11,1>,A4C1,2),A(I,I), A C1,2),A <1,3), A (1,4), A CI , 5), A (1,6) 

460 IFA$ (1,1) — ,I END ,I THEN480 
470 NEXTI 

480 REM PRINTS INPUT DATA FOR VERIFICATION 

490 M=M7-: TP=0; F0RI = 1 TQM: IFA (1,2) >TPTHENTP=A (1,2) 

495 NEXTsEE-TP 

500 FORI=1TOM—1 

510 FORJ—1+1TOM 

520 IFA Cl, 1)<=A(J, UTHEN550 

530 F0RK=iT012:5VUO=A(I,K)= A < I , K) =A (J, K): A(J, K)=SV (K>-NEXTK 


540 

FORK=1T02: 

SV* <K)=ft*(I,K>:A*(I,KJ=A*(J,K):A*(J,K) ! 

=SV*(K):NEXTK 


550 

NEXTJ,I 






560 

XX=5:PRINT 

"VERIFICATION OF 

INPUT" 




570 

Z1 *— 11 CODE 

DESCRIPTION TIME 

EARLY EARLY 

LAST 

LAST 

SLACK 

580 

Z2*=" 

USED 

START FIN 

START 

FIN 

TIME" 

590 

Z3^—"CODE 

DESCRIPTION BEGIN 

END NORMAL 

CRASH" 



600 

Z4*=" 

EVENT 

EVENT TIME COST 

TIME 

COST 41 


610 

PRINT "NO 41 

; Z3$ 





620 

PRINT" 

;Z4* 






630 K=0 

640 C4$= ,, ##tt 11 
650 FORI—1T0MX 
660 FRINTUSINGC4$;I; 

670 01$=" #### 11 

680 C2$= l 4 7- 7* 7- 7- H :C3t-“ ####.##" 

690 PRINTUSINGC2*;A*<1,1>,A* <1,2); 

700 FQRJ=1TD2 

710 PRINTUSINGCIS;A (I,J>;:NEXTJ 
720 F0RJ=3T06 

730 PRINTUSINGC3$;A (I , J )3 sNEXTJ 

740 K=K+1;IFK>=13 THENPRINT:INPUT“ENTER TO PA 6 E" 5 DU*:K=0 
750 PRINT:NEXTI 

760 INPUT 41 —2 TO ADD, -1 TO CONTINUE OR NUMBER TO CHANGE" ; L; IFL=— 1THEN810 
| 770 IFLO-2THEN790 

1 780 L=M7.+1 = MX=L= NX=N %+1 

790 INPUT 1 'INPUT CODE, DESCRIPTION, BEGINING EVENT NUMBER, END EVENT NUMBER 

f NORMAL TIME, COST AND CRASH TIME AND COST 1 ;AS CL,1) ,A*CL,2) , ACL, 1 ),A(L, 2 >,A<L,3 
),ACL,4),A(L,5),ACL, 6 ) 

BOO G0T0480 

810 INPUT "HARD COPY OF INPUT DATA (Y/N)";P* 

820 IFF*< >"Y"THEN960 

830 INPUT "TITLE" ; T¥: LPRINT"TITLE: Listing 1 continued on page 382 


,fiu, 

,A<I, 
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Listing 1 continued: 

840 INPUT"DATE";T*S LPRINT"DATE: “;T* 

850 LPRINT“NO ";Z3* 

860 LPRINT“ ";Z4* 

870 FOR 1=1 TOIT/; 

880 LPRINTUSINGC4*;I; 

890 LPRINTUSINGC2*;A*d,l) ,A*d,2> ; 

900 F0RJ=1T02 

910 LPRINTUSINGCltjAd, J) S sNEXTJ 
920 FQRJ=3T06 

930 LPRINTUSIN6C3*; Ad,J);sNEXTJ 
940 LPRINT” " 

950 NEXT1 

960 REM NOW THE WORK BEGINS BEGININ6 EVENT IS 1 EARLY START =0 FOWARD PASS 
970 INPUT"NORMAL TIME OR FULL CRASH TIME <N/C>“;NC*sIFNC*<>"N“ANDNC*<>“C"THEN970 

980 FORI=1T0M7.: IFNC*="N“THENA (1,7) = A < I , 3> 

990 IFNC*=”C"THENA(I,7)=A(I,5) 

1000 NEXTI 
1010 F0RI = 1T0M7. 

1020 I FA ( I « 1) =1 THENA (1,8) =0s A ( I , 9) =A< 1,7) tGOTOHOO 
1030 MAX=0.0 
1040 FORJ=lTOM7. 

1050 IFA(J,2)< >A d , 1)THEN1080 
1060 IFA<J,9>>MAXTHENMAX=A(J,9) 

1070 A <I,8)=MAX 
1080 NEXTJ 

1090 A d,9) =Ad,8)+Ad ,7) 

1100 NEXTI 

1110 REM BACKWARD PASS 

1120 XM=0.0 

1130 FORI =M*/.T01 STEP-1 

1140 IFA<I,2)< >EETHEN1160 

1150 IFXM<A(1,9)THENXM=A(1,9) 

1160 NEXTI 

1170 FOR I =M7.TO 1 STEP-1 

1180 IFA(1,2)=EETHENA(I,11)=XM:G0T01250 

1190 MIM=99999 

1200 FDRJ=M%T01STEP—1 

1210 IFA <I,2)< >A(J,1)THEN1240 

1220 IFA < J ,10)<MIMTHENMIM=A(J,10) 

1230 A(I,11)=MIM 
1240 NEXTJ 

1250 A <I,lO)=A(1,11)—A <1,7) 

1260 NEXTI 

1270 REM SLACK VARIABLE CALCULATIONS 
1280 F0RI = 1T0M7. 

1290 Ad, 12) =A (1,11) —A (1,9) 

1300 NEXTI 

1310 K=Os REM PRINT OUTPUT 

1320 PRINT"CODE DESCRIPTION USED EARLY EARLY LAST LAST SLACK" 

1330 PRINT" TIME START FIN START FIN TIME" 

1340 C5*=” ###.##" 

1350 FORI=lTOMX 

1360 PRINTUSINSC2*;At(1,1),A*(1,2); 

1370 FORJ=7T012 

1380 PRINTUSINGC5*; Ad, J) ; : NEXTJ 

1390 PRINT;K=K+1sIFK=13INPUT M ENTER TO PAGE";DU*SK=0 
1400 NEXTI 

1410 INPUT"HARD COPY OF RESULTS <Y/N)";P*sIFP*<>"Y“THEN1490 
1420 IFNC*=“C"LPRINT ,, FULL CRASH TIMER ANALYSIS" 

1430 LPRINT“ ":LPRINTZlts LPRINT22* 

1440 FORI=lTOM% 

1450 LPRINTUSINGC2*s A*(1,1),A*(1,2)$ 

1460 F0RJ=7T012 

1470 LPR1NTUSING" #««##.##":A(I«J>ssNEXTJ 
1480 LPRINT" NEXTI 
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Listing 1 continued: 


1490 

PRINT" 

OUTPUT 

MENU" 


1500 

PRINT" 

C 

COST AND 

TIME OF CRITICAL PATH" 

1510 

PRINT" 

D 

DISK" 


1520 

PRINT" 

E 

END" 


1530 

PRINT" 

R 

RECYCLE" 


1540 

PRINT" 

S 

SELECTIVE 

CRASHING" 

1550 

PRINT" 

Tl 

TAPE#—1" 


1560 

INPUT" 

T2 

TAPE#”2 

SELECTION ";OPS:IF0P*-"R"THEN4B0 


1570 1FOPSO"S 11 THEN 1760 

15B0 IFNC*<>"N" INFUT"CAN NOT CRASH FROM FULL CRASH ENTER TO CONTINUE 11 5 DU*; GOTO 1 
490 

1590 CLSSPRINT"SELECTIVE CRASHING — STARTS FROM NORMAL RUN **":INPUT"NEW RUN(Y / 
N) 11 ; DUSs IFDU$="Y"THENFORI = lTOM7-: A(I, 13) =0: A < 1 ,7) =A < 1 ,3) sNEXTI 
1600 PRINT"NO CODE DESCRIPTION SELECT CRASH UNIT TOTAL" 

1610 PRINT" TIME COST COST COST" 

1620 J=QsFORI = lTOM7-s IFACI, 13)=OANDACI, 12) > . OOOO1 THEN 1650 

1630 X=(A(I, 6 )—A (1,4))/«ACI , 3)-A(1,5))sPRINTUSINGC1S;I; :PRINTUSINGC2S;AS <I, lJ,fl$ 
(1,2);:PRINTUSINGC3S; A (I , 7),A(1,13),X,A<1,6)-A(I,4) 

1640 j=J+lsIFJ=13THENJ=0:INPUT'ENTER TO PAGE";DUS 
1650 NEXTI 

1660 INPUT"—1 TO CONTINUE OR NUMBER TO CHANGE";IZ:IFI2=^1THEN1700 

1670 INPUT"CRASH DOLLARS OVER NORMAL DOLLARS";CD:X=ACI2,3)-A<IZ,5):TS=CD/(<A<IZ, 
6 )-A(IZ S 4))/X>=IFTS>XTHENTS=XsINPUT"WASTED MONEY — ENTER TO CONTIMUE";DUS 
1680 A <IZ,13)=CD;ACIZ,7)=A(IZ,7)“TS;IFACIZ,7)<A(IZ s 5)THENA(IZ,7)=A(12,5):INPUT"0 
VER CRASHED —- ENTER TO CONTINUE";DUS 
1690 GOTO1600 

1700 INPUT" HARD COPY ( Y/N)";DUS:IFDUS="N"THEN1O1O 

1710 LPRINT"NO CODE DESCRIPTION SELECT CRASH UNIT TOTAL" 

1720 LPRINT" TIME COST COST COST" 

1730 J=0:FOR1=1TDM7:IFACl,13)-0ANDAU,12)>■OOOO1THEN1750 

1740 X= (A (I, 6)-A (1,4))/ (A (1,3)-AU, 5) ) : LPRINTUSINGC IS; I; : LPRI NTUS INGC2S; AS C I , 1) , 
AS Cl,2) ;:LPRIMTU5IN6C3S;ACI,7) ,A(1, 13) , X , A (1,6>-A(1,4) ;j=J + l: IFJ=13THENJ=0: INPUT 
"ENTER TO CONTINUE";DUS 
1750 NEXTI 3 GOTO1010 
1760 I FOPS< >" C " THEN 1910 

1770 REM IDENTIFICATION OF CRITICAL PATH AND COSTS 
1780 CO=0sPATHS=" ":CX=C:CY=OsCZ= 0 =CP=0:CW=0 

1790 FQRI = 1T0M7.: IFAC I, 12 ) >0. OOOOl THEN 1010 : REM 0 DEFINED AS -00001 _ 

1800 CO=CO+ACI,3):PATHS=PATHS+" "+AS(1,1):CX~CX+A(1,4):CY=CY+A(I, 6 >:CZ—CZ+A(1,7) 

:CP=CP+AC1,5) :CW=CW+A C1„13) 

1810 NEXTI:###,### . : IFNC$="C"THENCW=CY-CX 

1820 CLS:PRINT"CRITICAL FATH";;PRINTPATHS 

1830 PRINT"TIME OF CRITICAL PATH ";CZ:PRINT"COST OF CRITICAL PATH ";CW+GX,"INCRE 
MENTAL COST 11 ; CW: PR I NT " NORMAL TIME CRITICAL PATH " ; CO 
1840 PRINT"NORMAL COST OF CRITICAL PATH ";CX 

1850 FRINT"FULL CRASH TIME OF CRITICAL PATH 11 ;CP:PRINT"FULL CRASH COST OF CRITIC 
AL PATH ";CY 

1860 INPUT"HARD COPY <Y/N)";PS:IFPS<>"Y"THEN1490 
1870 LPRINT" ";LPRINT"CRITICAL PATH PATHS 

1880 LPRINT"TIME OF CRITICAL PATH ";CZsLPRINT"COST OF CRITICAL PATH 11 ;CW+CX,"INC 
REMENTAL COST 11 5 CW: LPRINT "NORMAL TIME OF CRITICAL PATH " ; CO 
1890 LPR I NT "NORMAL COST OF CRITICAL PATH 11 ; CX 

1900 LPRINT"FULL CRASH TIME OF CRITICAL PATH “5 CP:LPRINT"FULL CRASH COST OF CRIT 
ICAL PATH 11 ; CY: G0TQ1490 
1910 IFOPS="E"THENEND 
1920 IFOPS< > 11 D" THEN 1970 

1930 LINE I NPUT "NAME OF FILE: DISK " ; XS: OPEN^’O" , 1 ? XS 
1940 PRINT#1,M7.,EE 

1950 FOR 1 = 1 TDM7: PR I NT # 1, CHRS (34) ; AS (1,1) ; CHRS C34) ; ", CHRS <345 ; AS C 1,2) ; CHRS C34) ; 
ACI, 1) ; A 11,2) ; A (1,3) ; A (1,4) ; A (I, 5) , ACI , 6 ) : NEXTI 
1960 CLOSE1:G0T01490 
I970 IFSS="D"THENCMD"T" 

1980 I FQPS= " T1" PR I NT #— 1 , M7 , EE s FOR 1=1 TOMX : PR I NT #” 1, AS ( X , 1) , AS < 1,2) ; PR I NT#-1 , A ( I, 1 
) ,ACI,2) ,A(I,3) , A (I, 4) f AC 1,5) ,A(I, 6 ) : NEXTI 

1990 IF0PS="T2"PRINT#-2 f M7., EE: FOR I-1T0M7,; PRINT4-2, AS (I , 1 ) , AS < 1 , 2 ) : PRINT#- 2 , A (I ? 1 
>,A(I,2) ,A <1,3),A(I,4), A( I , 5) :NEXTI 


Listing I continued on page 384 
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Listing 1 continued: 

2000 IFS*="D"THENCMD"R" 

2010 GOTO1490 

2020 REM PUT DATA HERE FIRST # ACTIVITIES THEN ENDING EVENT NUMBER THEN CODE, 
DESCRIPTION, BEGINING EVENT, ENDING EVENT, NORMAL TIME, COST AND CRASH TIME, COS 
T FOR EACH ACTIVITY 
2030 DATA1B,9 

2040 DATA A,ACCT. PAPERS,1,2,2,20,1,30 

2050 DATA Z,PERMITS,2,7,5.50,4,80 

2060 DATA B,SHOP BANKERS,1,3,4,40,3,60 

2070 DATA C,SHOP REAL EST.,1«4,13,130,10,170 

2080 DATA D,MARKET STUDY,2,3,4,40,3,50 

2090 DATA G,CONTRACTOR,2,5,2.2,22,1.7,67 

2100 DATA F,INSURANCE,2,6,i.3,13,.5,15 

2110 DATA H,ART. PLANS,3,5,4,40,3,60 

2120 DATA E,COST STUDY,3,4,4,40,3,50 

2130 DATA I,LAND,4,5,11,llO,10,130 

2140 DATA J,MATERIAL,5,6,3,30,2,40 

2150 DATA K,PLANS,5,7,5,50,2,120 

2160 DATA L,SURVEY,5,8,2,20,1,40 

2170 DATA M,BUY MAT #1,6,8,7,30,4,40 

2180 DATA Q,BUY MAT #2,6,9,8,20,5,50 

2190 DATA N,LAYOUT,7,8,21,110,12,120 

2200 DATA P,FOUNDATION,8,9,9,30,6,60 

2210 DATA Q,HIRE CREW 2,7.9,2,20,1,30 


Text continued from page 380: 

You must use this information with 
care. It is possible—and usual—for 
the critical path to switch around as 
selective crashing is applied. You 
must keep track of this switching 
around yourself. The internal mem¬ 
ory in our system was not sufficient 
to design this activity into the pro¬ 
gram. 

Listing 2 shows a set of input data 
for our construction project. Listing 3 
shows output for a typical run, and 
listing 4 shows output for a full crash 
analysis. 


Program Input 

We wanted to keep the input data 
to a minimum. We therefore decided 
to input an activity code, beginning 
event, ending event, the normal 
time/cost, and the crash time/cost. 

Running the Program 

The program begins by identifying 
itself. The first question asked con¬ 
cerns the type of system being used. 
This question is necessary in order to 
control the shutting off and turning 


on of the time clock when using tape 
input/output under the disk system, 
and to avoid encountering the 

CMD"_ ” statement when using a 

Level II BASIC system. 

For our illustration, the answer to 
this question is not critical since we 
will use neither tape nor disk input, 
(If you do not have a disk system, do 
not try to use the disk input and out¬ 
put functions because they won't 
work. We haven't tried this trick and 
can't tell you what the results would 
Text continued on page 388 


NEW FOR THE IBM PERSONAL COMPUTER 
WHY STOP AT 25GK OF RAM? 


PC/RAM STACK 

256K/512K Ram Extension Board 
For The IBM Personal Computer 

PC/RAM STACK allows expanding the 
IBM Personal Computer's memory by 
512K in just one I/O expansion slot, 
leaving the other slots available for I/O 
functions and peripherals. 


SUGGESTED RETAIL 

512K Model $1795.00 

256K Expandable to 512K $1195.00 
256K Non Expandable Model $995.00 
Add On Modules G4K $150.00 

each 



FREE SOFTWARE 

With each 256K or 512K PC/Ram Stack pur¬ 
chased before September 1. "MDISK" software 
allows accessing all or part of PC/Ram Stack as 
if it were Disk Drive C.\ Only 5 to 10 times faster. 


FEATURES: 

• Designed specifically for 
the IBM Personal Computer 

• Plugs into any of the five expanding 
slots 

• Available in 25GK or 512K versions 

• Field expandable from 256K to 512K 

• On board error checking 

• Fully assembled, tested and burned in 

• Access time 25D nano sec. 

• Cycle time 410 nano sec. 

• STACKED RAMs for maximum density 

• Only 1CT Long 

• Fully Socketed 

• 1 Year Warranty 

PC/RAM STACK uses 


NATIONAL 

TECHNOLOGY 

SALES P 0. Bon «17B2 Garland. Tp« s 75040 <2HJ349 S259 


state-of-the art technology 
to deliver the highest density 
memory in the industry. 
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Circle 415 on Inquiry card. 







SUPER MICRO COMPUTERS 

from $2,395.00 



CI-MWS03-SB — LSI 11/2 computer workstation. 
LSI 11/2 CPU, 64KB Memory, power supply, KEV11, 
in 16 slot rack mountable chassis. 2 port serial I/O. 
CRT terminal. 1 mega byte floppy disk system. Desk¬ 
top workstation . $7,795.00 

CI-MWS23-MB — LSI 11/23 computer work¬ 
station. LSI 11/23 CPU, MMU, 256KB Memory, 
power supply, in 16 slot rack mountable chassis. CRT 
terminal. 10 mega byte cartridge disk system. 4 port 
serial I/O. Desktop workstation $11,295.00 



CI-103 DESKTOP COMPUTER — 

Complete computer system enclosed with¬ 
in a VT103 video terminal with LSI 11/2 and 

64KB Memory .. $3,295.00 

With LSI 11/23 and 256KB Memory .... 

$4,995.00 

CI-1103LK — LSI 11/2 CPU, 64KB 
Memory, power supply, KEV 11 in 16 slot 
rack mountable chassis _ $2,395.00 

Cl-11/23 AC - LSI 11/23 CPU, MMU, 
256KB Memory, power supply, in 16 slot 
rack mountable chassis _ $3,795.00 

09448-96 — 96 mega byte cartridge disk 
system with controller. 80 mega bytes fixed 
and 16 mega bytes removable. 

$10,500.00 

Cl-1220 — Dual drive, double density, 
double sided, 2MB capacity floppy plus 
DMA LSI 11 controller. $2,795.00 

DON’T ASK WHY WE CHARGE SO 



\ 


ASK WHY THEY CHARGE SO MUCH. 




Chrislin Industries , Inc . 

31352 Via Colinas • Westlake Village, CA 91362 • 213-991-2254 
TWX 910-494-1253 (CHRISLIN WKVG) 

LSI I) is a trademark of Digital Equipment Corp. 


Circle 71 on Inquiry card. 
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Listing 2: A printout of the input for the sample run of the CPM program shown in listing 1, Input includes the beginning and ending 
events of each activity „ normal time and cost , and crash time and cost . 


TITLE: SHfMi mm cph 
DATE: 61/19/81 


!i& DESCRIPTION BEGIN 

END 

N0WH. 


CRSSH 



EVENT 

EVENT 

TIHE 

COST 

lift 

COST 

i H 

hCCT. PMHER 

1 

2 

2.0* 

28.66 

188 

38.86 

26 

SHP tftfKER 

1 

i 

4.86 

46.66 

3.88 

66.86 

ic 

SHOP REflL t 

1 

4 

13.86 

i36.86 

10.86 

176.66 

4 Z 

PERHITS 

2 

7 

5.86 

56.66 

4.86 

86.68 

5 D 

fUNKEi STUD 

2 

3 

4.86 

46.68 

3.66 

56.88 

6 b 

CONTHCTOk 

2 

5 

2.26 

2286 

178 

67.86 

7 F 

INSUfifiNCfc 

i 

6 

136 

13.66 

6.56 

15.06 

8 H 

fiRT. PLANS 

3 

5 

4.66 

46.66 

3.66 

66.66 

9E 

COST STUDY 

3 

4 

4.66 

46.66 

3.06 

56.86 

18 1 

m 

4 

5 

1166 

110.86 

18.60 

138.66 

11 i 

HfiTERIft 

5 

6 

3.66 

30.66 

266 

46.86 

12 X 

PUNS 

5 

7 

5.86 

56.66 

206 

126.06 

13 L 

SURVEY 

5 

8 

2.66 

26.06 

166 

46.60 

14 H 

buy mi n 

b 

8 

7.66 

36.06 

4.66 

40.06 

15 0 

BUY HftT 12 

6 

S 

8.66 

26.66 

5.66 

56.06 

16 N 

L8V0UT 

7 

8 

2166 

110.06 

1266 

126.00 

17 W 

HIRE CREH 2 

7 

f 

9 

266 

20.06 

186 

36.00 

18 P 

FUtMiftTiUN 

8 

9 

9.66 

36.66 

6.86 

60.00 


Listing 3: Output of the sample run of the CPM program in listing 1, The critical path is identified, as are its normal time and cost, 
and its crash time and cost * The critical path is activities CI KN P. Normal time of completion is 59 weeks; nortnal cost is 430 units, 
Crash time is 40 weeks, but at a cost of 170 additional units. 


CODE DESCRIPTION TINE 

BUY 

EfiRLV 

LAST 

LAST 

S IM 



USED 

START 

FIN 

STfiRT 

FIN 

TIME 

H 

flCCl PHPER 

260 

6.88 

206 

3.66 

5.06 

2.06 

8 

SHOP BAKER 

4.80 

6.66 

486 

J106 

9.60 

5.86 

C 

SHOP RULE 

13.08 

6.66 

13.66 

0.86 

13.80 

006 

1 

L 

PERHITS 

5.88 

288 

7.66 

24 06 

29.68 

2266 

D 

HflRKET STUD 

4.08 

286 

6.66 

5.66 

9.00 

106 

G 

U3NTRHCT0R 

220 

208 

4.26 

2180 

24 00 

19.86 

f 

iNSURANCc 

130 

260 

136 

4176 

4186 

39.76 

H 

f*T. PUNS 

460 

6.06 

16.06 

26.80 

24.66 

1466 
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Listing 3 continued: 


£ 

COST STUDY 

4.88 

6.80 

18.00 

9.00 

1188 

188 

I 

LAND 

1188 

13.08 

24.08 

1180 

24.08 

8.80 

J 

MATERIAL 

3.88 

24.00 

27.88 

48.80 

4180 

16.88 

K 

PLANS 

5.88 

24.88 

29.08 

24.88 

29.80 

8.88 

L 

SURVEV 

2.88 

24.88 

2&08 

48.88 

58.08 

24.80 

ft 

BUV HiT *1 

7.88 

27.88 

34.08 

43.88 

50.80 

16.00 

0 

BUY HAT 12 

8.88 

27.80 

35.80 

5108 

59.80 

24.86 

N 

LAVOUT 

2188 

29.00 

58.80 

29.88 

58.88 

8.88 

e 

HIRE CAEN 2 

188 

29.00 

3180 

57.00 

59.80 

20100 

p 

FuUffflTION 

9.88 

50.88 

59.80 

58.80 

59.88 

8180 


CRITICAL PATH CiKNP 
Tift OF CRITICAL PHTH 59 

COST OF CRITICAL PATH 438 IfCRMTft COST 0 

NGWtt. Tift OF CRITICAL PATH 59 
mSL COST OF CRITICAL PATH 430 

FULL CRASH Tift OF CRITICAL PATH 48 
FULL CRASH COST OF CRITICAL PATH 688 


Listing 4: Output from a full crash run of the program in listing 1 . The incremental cost of shortening the project by 19 weeks is 170 
units, 

FULL CRASH TiftR ANALYSIS 


Cat DESCRIPTION 

lift 

EARLV 

EARLV 

LAST 

LAST 

Slack 



USED 

START 

FIN 

START 

FIN 

Tilt 

A 

flCCT- PAPER 

ifo 

6.80 

180 

108 

4.88 

100 

B 

SHOP BANKER 

100 

auo 

180 

4.08 

7.08 

4.08 

C 

SHOP REAL E 

iaoo 

0.80 

18.08 

6.88 

18.00 

8.00 

z 

PERMITS 

4.80 

188 

5.88 

18.08 

2188 

17.00 

D 

ftARKET STUD 

100 

188 

4.08 

4.68 

7.00 

100 

G 

CONTRACTOR 

178 

188 

178 

18.38 

20.88 

17.38 

F 

INSURANCE 

8.50 

188 

158 

29.58 

30.00 

28.50 

H 

ART. PLANS 

180 

4.80 

?.@8 

17.06 

20.00 

13.00 

E 

COST STliDV 

188 

4.00 

7.86 

7.00 

16.80 

100 

I 

LAND 

18.88 

18.00 

26.66 

10.80 

28.80 

6.00 

J 

MATERIAL 

2.00 

20.88 

22.66 

28.08 

38.08 

8.00 

K 

PLANS 

188 

28.88 

2186 

20.00 

2188 

6.80 

L 

SURVEY 

108 

20.08 

2188 

3100 

34.88 

13.00 


Listing 4 continued on page 388 
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Listing 4 continued; 


H 

BUY NAT ft 

4.88 

2288 

26.88 

38.88 

34.88 

8.88 

0 

BUY NAT *2 

5.88 

22.88 

27.08 

35.88 

48.88 

13.86 

N 

LAYOUT 

12.88 

22.88 

34.88 

2288 

34.88 

6.68 

6 

HIRE CR& 2 

180 

2288 

•23.88 

39.88 

48.88 

17.88 

P 

FOUNDATION 

6.88 

34.88 

48.88 

34.88 

48.88 

6.88 


CRITICfiL PATH CiKNP 
m OF CRITICAL PfiTH 48 

COST OF CRITICHL PATH 688 INCREMENTS. COST 178 
mm. TINE OF CRITIC*! PATH 59 

NGRHAL COST OF LKlIiUl PATH 438 
Fill CSffcH Tift OF CRITICAL PATH 48 
FLli CRASH COST OF CRIiiUl PATH 688 


Text continued from page 384 . 

A note follows about the ordering 
of data input. The program requires 
the events to be ordered numerically 
from the beginning event. You need 
not input the data in this order; the 
program will do the ordering for you. 
If you add an activity in the adjust¬ 
ment cycle, the program will insert 
the step where appropriate. 

The next question concerns the 
dimension of the problem. We made 
this a variable input because some of 
you will have larger systems than 
ours; others will remove some of our 
remarks statements and possibly go 
to compress format to pick up some 
additional capacity. The maximum- 
size problem we can run for this pro¬ 
gram is approximately 180 activities. 
This has been satisfactory, but we 
thought that allowing the dimension 
to be reduced any further would be 
unacceptable. 

The input menu defines alternative 
methods for giving data to the pro¬ 
gram. It is as follows: 

INPUT MENU 
K KEYBOARD 
D DISK FILE 
R READ STATEMENT 
T1 TAPE RECORDER #-I 
T2 TAPE RECORDER #-2 


The original data will have to be in¬ 
put either from the keys or from data 
statements. At the end of a run, you 
will be able to save a file on disk or 
tape. You can then reinput and up¬ 
date that information in some future 
run or save the results for demon¬ 
stration purposes. 

Each of the above data-input pro¬ 
cedures results in a slightly different 
sequence of steps. If you set up the 
data statements at the end of your 
program according to the instructions 
in statement 2020, you will be ready 
to use the R instruction. Note that the 
first data line (2030) contains the 
number of activities to be read in and 
the number of the ending event. All 
the following data lines contain the 
code of the event, description of the 
event, beginning-event number, end¬ 
ing-event number, normal time/cost, 
and crash time/cost. If you are not 
using the built-in data, removing lines 
2030-2210 will pick up some addi¬ 
tional space for the dimension ques¬ 
tion reviewed above, 

A little delay occurs after you have 
completed the input of data. This is 
due to the sorting routine noted 
above. 

The next thing you will see on your 
video display will be the screen full of 


information shown in figure 2, You 
will then be given the option to page 
the data whenever the information re¬ 
quires more than one screen. At the 
end of the listing, you will be asked 
the following question: 

-2 TO ADD, -1 TO CONTINUE 
OR NUMBER TO CHANGE? 


This is where it is possible to add 
additional activities. Your only limit 
is the size of your dimension state¬ 
ment. You may also correct any er¬ 
rors you may have made. After each 
addition or correction, the program 
again sorts the activities in order of 
the beginning events and reprints the 
list. 

After you have completed the 
above activity, the program will give 
you the option of using your printer 
to obtain hard copy of what was on 
screen. If you select this option, you 
also will be asked to input a title and 
date for identification purposes. 

When the printer is finished, or if 
you did not choose hard copy, you 
will be asked the type of run you are 
interested in. The program allows 
you to make an analysis at normal 
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VERIFICATION 
NO CODE 


1 A 
etc. 


>F INPUT 
DESCRIPTION 

ACCT\ PAPER 


BEGIN END 
EVENT EVENT 

1 2 


NORMAL 
TIME COST 

2.00 20.00 


CRASH 

TIME COST 

1.00 30.00 


Figure 2; The display shown on the screen after the input of data , 


CODE 

DESCRIPTION 

USED 

TIME 

EARLY 

START 

EARLY 

FIN 

LAST 

START 

LAST 

FIN 

SLACK 

TIME 

A 

etc. 

ACCT. PAPER 

2.00 

0.00 

2.00 

3.00 

5.00 

3.00 


Figure 3: The display shown on the screen after the selection of type of run has been made. 


time and cost, full crash time and 
cost, or at some level of selective 
crashing. Take care to keep track of 
the costs of the various levels of selec¬ 
tive crashing because the program 
will not keep track of the costs of 
alternative critical paths or of 
crashing on other than the critical 
path. The programming to handle 
this was so large that we thought it 
would reduce the capacity of the pro¬ 
gram below the point of usefulness to 
many people. This was a difficult 
decision and a hard trade-off to 
make. 

If you plan to do selective crashing, 
it is necessary to start from normal 
time. You cannot crash further once 
you have performed the full crash 
function. After you have completed 
your selection, the computer must go 
to work. If you have a large problem, 
go make yourself a cup of coffee and 
relax. When the task has been com¬ 
pleted, the information in figure 3 
will be shown on the screen. 

As with the input data, the pro¬ 
gram will give you the option of pag¬ 
ing through the output results if the 
amount of information is greater than 
can be contained in a single screen. 
You will also have the option of hard 
copy. 

The next thing you will see on the 
screen is the output menu: 


OUTPUT MENU 
C COST & TIME OF 
CRITICAL PATH 
D DISK 
E END 
R RECYCLE 
S SELECTIVE CRASHING 
Tl TAPE #-l 
T2 TAPE #-2 SELECTION? 

Most alternatives are self- 
explanatory. We will walk through 
the C and S options. 

Cost and Time of Critical Path 

If you select the C option, you see a 
display of results like the following: 

CRITICAL PATH C I K N P 
TIME OF CRITICAL PATH 59 
COST OF CRITICAL PATH 430 
INCREMENTAL COST 0 
NORMAL TIME OF CRITICAL 
PATH 59 

NORMAL COST OF CRITICAL 
PATH 430 

FULL CRASH TIME OF 
CRITICAL PATH 40 
FULL CRASH COST OF 
CRITICAL PATH 600 
HARD COPY (Y/N)? 

You could have identified the 
critical path by seeing which activities 


had zero slack times. This is what the 
computer does for you. It then ex¬ 
amines the time/cost of the critical 
path. Again, you must keep track of 
this information because the com¬ 
puter will not keep track of the 
time/cost information for you as the 
critical path shifts for various degrees 
of crashing. When you have com¬ 
pleted this cycle, the program will 
return to the output menu detailed 
above. 


Selective Crashing 

The S option allows you to do 
selective crashing. You can approach 
the crashing activity in many dif¬ 
ferent ways. We think you will work 
out your own as you use this pro¬ 
gram. If you need to get near the full 
crash time, you can crash everything 
on the critical path. If you need only 
a limited degree of crashing, start 
with those items with the lowest unit 
cost of crashing and see if this gives 
the result you want. Experiment with 
this option; it is the most important 
one from the managerial standpoint. 
To get the greatest benefit out of this 
program, you will have to know how 
to use this option well. 

The new run option allows you to 
start over anytime in your selective 
crashing activities and do a degree of 
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NO 

CODE 

DESCRIPTION 

SELECT 

TIME 

CRASH 

COST 

UNIT 

COST 

TOTAL 

COST 

3 

C 

SHOP REAL E 

13.00 

0.00 

13.33 

40.00 

10 

I 

LAND 

11.00 

0.00 

20.00 

20.00 

12 

K 

PLANS 

5.00 

0.00 

23.33 

70.00 

16 

N 

LAYOUT 

21.00 

0.00 

1.11 

10.00 

18 

P 

FOUNDATION 

9.00 

0.00 

10.00 

30.00 


- 1 TO CONTINUE OR NUMBER TO CHANGE? 


Figure 4: The display shown on the screen after the new run option has been answered . 


experimentation. You should answer 
(Y) to this question on the first run 
just to clear the machine. After 
answering this question, you will see 
the display shown in figure 4. 

All activities on the critical path 
will be listed, plus all activities that 
have been crashed. You can get the 
total cost of crashing from this listing 
by adding the crash costs yourself. 

If you need to do only a limited 
amount of crashing, start with the 
lowest unit cost of crashing and work 


up to the more expensive items. If 
you must do an extensive amount of 
crashing, you may want to fully crash 
all items of the critical path. Do not 
be surprised if the critical path 
changes as a result of these efforts. 

Once you have made your 
analysis, the program will recycle and 
find the new critical path. 

One procedure we have found use¬ 
ful is to run the system at normal 
time/cost and then at full crash 
time/cost. This defines the limits 


within which we can work and gives 
us a way to see how close our pro¬ 
gram results are to the best times that 
can be produced. 

Conclusion 

CPM is a powerful project-plan¬ 
ning technique. This program makes 
it easy for the construction worker, 
engineer, or any other businessperson 
to apply the technique. We hope that 
you derive as much benefit from our 
program as we have.® 
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NAMOR 


the new standard in 
mailing list programs 
for CP/M* systems 

Powerful, yet EASY to use. 

SHAPE’S new menu driven program does 
all of the routine task in lists management and 
production without the use of “control keys.” 
In addition NAMOR has numerous special 
features including a screen display of the list 
directory and disk number for each list disk. 
Use this program to track your SPECIAL 
PEOPLE. 


Introductory Offer, $100 ($158 after Sept. 31,19S2) 


SYSTEM REQUIREMENTS: CP/M, 56K, terminal 
with addressable cusor&80 char.x24 line screen, single 
or dual disk, 8" IBM or 5*4" North Star, 


CP/M is a registered trademark of Digital Research, 
NAMOR is a trademark of SHAPE, Inc. 

SEND FOR DETAILED INFORMATION 



SHAPE, INCORPORATED 

122 SPANISH VILLAGE, SUITE 61S 
DALLAS, TEXAS 75248 
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BASIC Scientific 
Subroutines, Vols. I and 

n 

Valuable programs for professional 
and hobbyist 

by Fred R. Ruckdeschel 

Designed for the engineer, 
scientist, experimenter, and 
student, this series presents a 
complete scientific subroutine 
package featuring routines 
written in both standard 
Microsoft and North Star 
BASIC* 

* Volume 1 covers plotting, 
complex variables, vector and 
matrix operation, random 
number generation, and series 
appro xim atio ns * 

■ Volume 11 includes least - 
squares approximation, 
special polynomial functions, 
approximating techniques, op¬ 
timization, roots of functions, 
interpolation, differentiation, 
and integration. 

Volume / 

ISBN 0 07-05420J-5 
336 pages, hardcover 

19.95 

Volume 1J 

rSBN 0-07-054202-3 
S00 pages ; hardcover 

23.95 


Threaded Interpretive 
Languages 

How to implement FORTH on wwr 
Z 80 

by Ronald Lodiger 

This book develops an inter¬ 
active, extensible language 
with specific routines for the 
Zilog 780 microprocessor. 
With the core interpreter, as- 
sembler, and data type defin¬ 
ing words covered in the text, 
it is possible to design and 
implement programs for al¬ 
most any application and 
equivalent routines for dif¬ 
ferent processors. 

ISBN 0-07-038360-X 
272 pages; hardcover 

18.95 


Beginner's Guide for the 
UCSD Pascal System 

The most popular Pascal version ex¬ 
plained by in creator 

by Kenneth L. Bowles 

Written by the originator of 
the UCSD Pascal System, this 
informative book is an orien¬ 
tation guide to the System* 


hard facts 
about Software 

from 

Byte Books 


For the novice, this book 
steps through the System, 
bringing the user to a sophis¬ 
ticated level of expertise. 
Once familiar with the 
System, the reader will find 
the Guide an invaluable 
reference tool for creating ad¬ 
vanced applications, 

ISBN 0^07006745 7 
204 pages; soft cover 

11.95 


The BYTE Book of Pascal 

A powerful , structured language 
Blaise W. Liffick, Editor 

Based on articles, language 
forums, and letters from 
BYTE magazine, this work is 
a valuable software resource. 
Pascal continues to be 
popular as a structured pro¬ 
gramming language. Written 
for both potential and 
established users, this book 
introduces the Pascal language 
and examines its merits and 
possible implementations. 
Featured are two versions of a 
Pascal compiler, one written 


in BASIC and the other in 
8080 assembly language; a 
p-code interpreter written in 
both Pascal and 8080 
assembly language; a chess- 
playing program; and an APL 
interpreter. 

ISBN 0 07 037823 1 
334 

hardcover 

$25-00 


Beyond Games: Systems 
Software for Yowr 6502 
Personal Computer 

Creating programs for the Apple, 
Atari, Challenger and PET com- 
paters 

by Kenneth Skier 

At last, a complete program¬ 
ming guidebook. A self- 
contained course in struc¬ 
tured programming and top- 
down design, this book 
presents a powerful set of 
tools for building an extended 
monitor, disassembler, hexa¬ 
decimal dump routine and 
text editor programs. 

ISBN 0 07-057860 5 
440 pages ; so/teover 

14.95 
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Computers for Humanity 

An observer comments on 
the Seventh West Coast Computer Faire. 


Jerry Pournelle 
c/o BYTE Publications 
POB 372 

Hancock, NH 03449 


For my money, the West Coast 
Computer Faire has become the most 
important show of the year. Now 
true, some other shows like 
COMDEX and the NCC attract more 
big spenders, and they treat the press 
more royally. If what you want are 
big parties with lots of free booze, 
those are the places to go* They're 
also important for announcements 
from the big companies like IBM and 
DEC; and the mainframe and mini¬ 
computer people, who think they're 
the driving force in computer futures, 
show up at NCC when they wouldn't 
come to the Faire. 

They don't know what they're 
missing. The West Coast Computer 
Faire tracks microcomputers and 
small popular computers—and that's 
where the real future of computing 
lies. 

It's interesting to see who's at the 
Faire. There are hundreds—this year 
it seemed like thousands—of dis¬ 
plays. "Big" companies, some new 
like Osborne and some "established" 
(more than five years old) like 
Cromemco, have booths. But there 
are surprising omissions, giants of 
yesteryear who have vanished with 
little trace. There are the industry 
pacesetters like Bill Godbout and 
George Morrow. The real drivers of 
the microcomputer industry, the little 


one-programmer software houses 
which lurk this year in the tiny inex¬ 
pensive booths along the walls, in 
two years will wear three-piece suits 
and have large center-display spaces. 

I'm always relieved when the West 
Coast Computer Faire ends. Not that 
I don't enjoy the Faire; quite the op¬ 
posite. I get to see the future before it 
happens; sometimes I discover some 
exciting new developments before 
any other journalists do and have the 
thrill of helping some future industry 
leader get started. (That isn't really 
altruism. It's in my interest to tell 
readers about worthwhile but 
obscure new products.) But for three 
days I'm running around looking at 
software and hardware, and by Sun¬ 
day evening I'm plumb worn out. 
For the very reasons I like the Faire, 
it's exhausting. 

Each year's Faire is different. Last 
year's I could characterize as promis¬ 
ing; lots of really neat products 
would be out Real Soon Now. This 
year many of them were, but the 
theme was more of consolidation. 
There wasn't a lot of new hardware 
and very little new software, except 
for an infinite number of computer 
games. You couldn't go two feet with¬ 
out seeing small creatures swimming 
through mazes while devouring little 
dots. They were chomping dots on 


Atari computers and Apples and 
TRS-SOs, and there was even a black- 
and-white CP/M version for a Z -19 
terminal! But there wasn't a lot of 
really new stuff. 

68000 -Based Systems 

But there were some new products. 
In hardware, the biggest new items 
were systems that use the Motorola 
68000 chip (32-bit data and address 
registers; 16-bit data bus). The two 
that I spent some time looking at were 
the Fortune 32:16 by Fortune Systems 
Corporation and the Sage II from 
Sage Computer Technology. 

Except for the 68000 chip, the two 
computers couldn't be more different. 
The Fortune 32:16 is a slick, space- 
age plastic machine that comes com¬ 
plete with detachable keyboard and a 
"sculpted" swivel-mounted monitor; 
the whole thing looks like a Frank 
Kelly Freas science fiction illustration 
of a future computer. The operating 
system is menu driven and very much 
business oriented. Fortune Systems 
offers COBOL and FORTRAN and 
the like, all at fairly high prices, and 
again, the whole pitch is toward the 
business user. Although the actual 
Fortune 32:16 operating system is 
Unix, Fortune Systems keeps that 
pretty well hidden inside the business- 
menu shell; and when the exhibitors 
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were demonstrating their computer, 
they never took the cover off or 
talked about what's inside. 

Sage, on the other hand, is proud 
of the innards of its single-card 
machine. It doesn't sell keyboards 
and monitors. But, although Sage is 
proud of its hardware, it didn't plan 
on any outside outfits making after- 
market add-on equipment. The Sage 
II is very small. The box contains two 
5 Vi-inch floppy disks (a hard disk 
could be substituted for one of them) 
and isn't much bigger than the disk 
drives. There just isn't any room for 
expansion without changing the box. 
The power supply is a switching 
power supply, tiny in comparison to 
the brute-force monsters I have on 
my Godbout System. The operating 
system being used right now on the 
Sage II is UCSD Pascal. Because that 
compiles to an intermediate p-code 
rather than true machine language, it 
has tended to be slow on previous 
microcomputers; but Carl Helmers, a 
UCSD Pascal enthusiast, likes the 
Sage implementation because, as he 
says, the 68000 is so fast that you 
don't notice how "slow" p-code is. 

Sage says it'll have Unix running 
Real Soon Now, and it doesn't intend 
to hide it inside a shell. Sage people 
are more comfortable talking to 
engineers and computer hackers than 
business types. 

Both systems are affordable. The 
Fortune 32:16 with keyboard and 
monitor, a single 5 Vi-inch floppy 
disk, 12SK-byte memory, and Unix 
{with a C compiler) but no other soft¬ 
ware is just under $5000; the system 
they were demonstrating at the show, 
with one floppy disk plus a 
5-megabyte hard disk and 512K bytes 
of RAM (random-access read/write 
memory), is about $7500. I get the 
impression Fortune Systems can 
deliver systems fairly quickly if 
you're ready to pay. 

The Sage II costs a bit less for more 
memory and a faster processor. Re¬ 
member, though, you'll need a ter¬ 
minal, and one to match the Fortune 
keyboard and monitor will run you at 
least $1200, You'll also need an 
operating system, UCSD Pascal is 
$400; Sage doesn't know what the 
cost will be when Unix is added. You 


can put in an order and a deposit and 
get your computer in a couple of 
months. 

While neither system is cheap, for 
under $10,000 you can buy the power 
of a minicomputer costing five times 
that. These machines—and by the 
time this is published I'm sure there'll 
be others—make the 68000 chip a 
strong challenger for the future, 
[Editor's Note: Cromemco an¬ 
nounced its 680QQ/Z80 board and 
Corvus surprised everyone when it 
introduced Us 68000-based computer 
with built-in Omni-Net. . . . M. HJ 

One word of warning: I'm describ¬ 
ing systems 1 saw at the show. I have 
not seen either of them in an actual 
user environment, and indeed I 
haven't even seen the insides of the 
Fortune 32:16 box, 1 wouldn't buy 


The Fortune 32:16 and 
the Sage If will make 
the 68000 chip a 
strong challenger in 
the future. 


either one without knowing more 
than 1 do now. I'm trying to project 
the future, not recommend specific 
systems. 

On that score, last year there were 
a number of breathless announce¬ 
ments of Z8000 chip systems. This 
year there wasn't a single Z8000 at the 
show! It looks as if the Z8000 is a chip 
whose time has passed. It's a pity, 
because it has good architecture and 
an excellent instruction set; but in my 
judgment, it was a victim of too few 
chips delivered too late, and now I 
doubt anyone will invest in making a 
first class system for it. [Editor's 
Note: Olivetti , perhaps best known 
for its typewriters, has just an¬ 
nounced its personal computer , 
ZSOOO-based t it contains 128K bytes 
of RAM and one double-sided 
SVt-inch disk drive capable of storing 
320K bytes per disk , Cost: $3000 . 

. . M. H.I 

S-100 and CP/M 

On the other hand, S-100 bus 
systems, the 8086, 8088, and their 
cousins were all at the Faire. Bill God- 


bout with software from G&G 
Engineering had a multiuser CP/M 
system running smoothly: three con¬ 
soles with word processing, BASIC, 
and a business package all running 
simultaneously with no noticeable 
delays. The demonstration used the 
Godbout controller and a Morrow 
hard disk, available to the public Real 
Soon Now (Godbout's documen¬ 
tation wasn't quite finished as of Faire 
time; but it should be by now). 

I had lunch with Bill Godbout dur¬ 
ing the Faire, and he told me some of 
his future plans for the 8086 family. 
Bill talks high technology at a rapid- 
fire pace, and I don't always under¬ 
stand what he's saying, (1 don't have 
to feel too bad; my engineering- 
genius friend Tony Pietsch was at the 
lunch, and even he missed some of 
Bill's points about future chips.) The 
important point, though, is that God¬ 
bout has gathered a prodigious 
reputation for thinking ahead, so that 
people who've invested in his systems 
in the past won't be left hung out to 
dry when new technology overtakes 
them; and he's got a lot of new 
8086/8088 products in the works. 

Then too. Digital Research intends 
to support the 8086 family, so that 
the 8-bit CP/M users won't find all 
their software useless if they move up 
to a bigger machine. I'll have full 
reports on some of these new operat¬ 
ing systems in another article; I'm get¬ 
ting them running in the next couple 
of weeks. 

The S-100 people alone might not 
have enough influence to keep the 
8086 family competitive with the 
68000. But then there's the IBM Per¬ 
sonal Computer; with IBM behind it, 
the 8088 chip is bound to stay impor¬ 
tant. However, there weren't many 
IBM Personal Computers at the 
show. 

Incidentally, most of the small sys¬ 
tems houses that had IBM machines 
were in complete agreement with my 
assessment of the IBM keyboard 
design, namely, that it took brains to 
mess that up as badly as IBM did. 
{For those who haven't seen it, IBM 
took the nicest keyboard I've ever 
seen, then put extra keys between the 
Z and the Shift keys so that touch 
typists simply cannot use the IBM 
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keycaps 
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keyboard. Sigh.) But despite their 
small numbers, the IBM systems got 
more than their share of attention. 

Companies with marvelous add¬ 
ons for the IBM were also at the Faire, 
There were memory expansion and 
video boards for the IBM and pub¬ 
lications on how to buy a "bare- 
bones" IBM and add your own 
memory and disk drives. I think the 
explosion of IBM support—both 
hardware and software—has begun, 

IBM is encouraging that. Its docu¬ 
ments tell all, IBM apparently learned 
from Texas Instruments 1 poorly 
planned marketing of the TI-99/4A, 
Interestingly, so did Texas Instru¬ 
ments; I talked to some TI-99/4A 
programmers, and TI is now trying to 
retreat from the position it took 
when the unit first came out of ignor¬ 
ing hobbyists. At that time, TI 
worked very hard at keeping you out¬ 
side the machine. There was no editor 
or assembler, and TI told you nothing 
about the hardware interface. TI had 
rightly concluded that the hobbyists 
and hackers were a tiny part of the 
market and wrongly concluded that 
they were, therefore, unimportant. 
As a result, the young computer 
hackers worked with other 
machines—Apple, Atari, S-100 bus, 
and TRS-80—and wrote programs 
and developed hardware add-ons for 
those computers. Since well over half 
the really good stuff for microcom¬ 
puters has come from hobbyists and 
hackers, TI found itself cut off from 
the mainstream. IBM, on the other 
hand, encourages amateurs, and you 
could already see the results at the 
Computer Faire: memory boards, 
communications software, and even a 
few games, although the IBM hasn't 
been out long enough for many of 
those to evolve. Next year there'll be 
a lot of them. 

The upshot is that there's no single 
direction for the microcomputer 
world to go in. The 68000 chip will 
not absorb the market; but neither 
will the 8086/8088 family drive out 
the 68000. The same will be true for 
operating systems. We'll shortly have 
both Unix- and CP/M-derived sys¬ 
tems, and neither will be able to com¬ 
pletely dominate the market; both 
will have fanatic supporters. 


Thus, I've no advice for those seek¬ 
ing to upgrade their systems. If really 
pressed. I'll continue to recommend 
the S-100 bus, CP/M system as the 
most versatile; there's far more soft¬ 
ware and hardware for that system at 
affordable prices. True, the 68000 
machines with Unix may be able to 
tap into a lot of software originally 
developed for minicomputers; but 
from what I've seen at any rate, most 
of that software is overpriced, and 
some of it is just dreadful, while the 
microcomputer software field is 
bursting with new ideas and con¬ 
cepts. But unless you push me to the 
wall, I'll recommend waiting a bit for 
the dust to settle before investing in 
an updated microcomputer. 

Other Hardware 
An external Apple fan, a small 
muffin fan that hangs on the outside 
of your Apple II, was exhibited at the 
Faire. It has four 110-volt outlets on 
the back. I suppose half the other ex¬ 
hibitors who used Apples bought a 
fan to use during the Faire, 

There was Semidisk from Semidisk 
Systems, an S-100 memory card that 
is said to let your 8080, 8085, or Z80 
do what G&G Engineering's Warp 
Drive does for my Godbout 
8085/8088; reduce file-access time 
dramatically. Semidisk Systems sells 
512K bytes of RAM for $1995 and a 
full megabyte for $2995, complete 
with all software. The exhibitors told 
me it will run on Ezekial, my ancient 
Z8Q system with his antique but 
reliable iCom drives. If it'll run on 
that, it'll run on anything. 

As I was writing this, I got a call 
from Bill Godbout: he had Semidisk 
running with a Godbout 8085/8088 
system and indeed could get both 
Warp Drive and Semidisk running 
together and transfer back and forth 
between them. Bill was impressed. 
More on Semidisk in another article. 

Finally, there's Micro-Professor, a 
strange and nearly unique education¬ 
al device that a Taiwan company 
called Multitech Industrial Corpora¬ 
tion sells for about $150. (It doesn't 
hide that it's a Taiwan company; 
there is a Chinese-character logo on 
the box,) Micro-Professor (I'll call it 
MP from here on) is a single-board. 


Z80 computer with all the works ex¬ 
posed, plus a keypad to allow you to 
feed it instructions. The front panel of 
MP is a 6-digit LED (light-emitting 
diode) display of hexadecimal num¬ 
bers. It has a tiny on-board speaker, 
several extra wired-in sockets for 
chips, pin connectors to let you get at 
the Z80's bus, and a breadboard area 
for people like Steve Ciarcia to play 
with. 

It comes in a handsome, plastic, 
booklike box; there's room in the box 
for a hefty manual, but alas the 
manual supplied doesn't fit in there, 
nor does the power supply. So, the 
plastic box is enclosed in a much 
larger heavy-duty cardboard box. 

Not only is there room for a 
manual inside the box, but it's need¬ 
ed. The manual that is supplied is a 
bit intimidating. Oh, it tells all you'll 
ever need to know about the Z8G; its 
architecture, instruction set, assem¬ 
bler language, and the like. But it 
launches right into the high-tech lan¬ 
guage with scarcely any concession to 
those who aren't quite up to absorb¬ 
ing it. The first words after the table 
of contents (actually on the page fac¬ 
ing the table of contents) are: 

I. MPT-1 Specification 

2,1 Hardware Specification 

(1) CPU; Zilog Z-80 CPU 
with 158 instructions and 2.5 MHz 
maximum clock rate , For MPF-l t 
system clock is 1.79 MHz. 

No doubt Steve Ciarcia would find 
that intriguing; but It's a bit much for 
my high school boys. On the other 
hand, buried way back in the MP 
manual are some really interesting ex¬ 
periments, computer music and stuff 
like that, which would get kids really 
interested if they ever read that far. 

I could recommend Micro-Profes¬ 
sor as a high-school graduation pres¬ 
ent for students not terrified of tech¬ 
nology; but until Multitech Industrial 
Corporation adds a second manual 
introducing the first one, 1 fear it'll 
miss its best markets. That's a pity 
because this country needs products 
that raise the high-tech level of our 
high school students, and the MP 
hardware seems well designed for 
that. 
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DEC DISK CARTRIDGES 



RflDGD SALES CO. 

3988 McMann Rd., Cincinnati. Ohio 45245 


TOLL FREE Ordering 1-800-543-1986 


512 x 240 
RESOLUTION 


FOR COMPUSTAR® 
SUPERBRAIN® 
TRS-80® MODEL II 
Z-89/90 

USE WITH 

HARDWARE RETROFIT 

FROM *595°° 



XCEL 

GRAPHICS 

SOFTWARE 

•Symbol Generator 
•Graph Plotter 
•3D Generator 
•Surface Plotter 
•Graphics Terminal 
Emulator 
•Screen Printer 

ANADEX 

EPSON 

IDS 


$175,00 

$175,00 

$345,00 

$305.00 

$335.00 

$65.00 





MAXTEK.INC, 


(213) 320-6604 

29Q8 Oregon Court,Torrance, CA 90503 


except in Ohio phone 1-513-752-6880 

Ask for tree catalog 


Available In Europe from Micronax Ltd.. Chew Magna, England 3042 (STD 027-589 3042) 

*R3 VHBgalnrt ' Supordran IradEmaifc «Wrt=c Dfflfl Synmnn 

TMW* CW->WVV TUdpmaUk 



IMMEDIATE ATTENTION! 


B762 


Please send specifications on: 

□ XAVAX One (board only, 128KB RAM) ($2,000) 

□ XAVAX Two (with 10MB Winchester) $9,500) 

□ X A VAX/UN IX tH (hardware kit) ($6,000) 

□ IBM bisync I/O controller (880Kb) ($2,000) 

□ ANSI Winchester controller (8 ea) ($1,000) 


□ XAVAX Three (as above) ($14,000) 
D XAVAX Four (muiti-CPU) ($40,000) 


□ XAVAX/Ada™ (kit) 

□ Intelligent I/O (RS232) 

□ 512KB RAM (250ns) 


□ BizBoard™ stock market 

□ Biz Med™ MD office 

□ TekText™ science editor 


O BizBank™ bank and trust manager ($6,000) 

Q BizBooks™ business management ($6,000) 

□ TekGen™ genetic engineering ($20,000) 

O BizTek™ quarterly updates of commercial user software development 
Mail checkmarked copy. Please enclose letterhead or business card, 
MasterCard and VISA accepted. 

Phone: XAVAX CORPORATION 

(319) 323-2332 300 Northwest Tower, Bettendorf. IA 52722 


($ 6 , 000 ) 

($ 1 , 000 ) 

($ 2 , 000 ) 

($8,000) 
($3,000) 
($2,500) 
(lyr $25) 


910 '! 


TWX 
525-1177 


FORTRAN, Pascal, COBOL/Ada™ 

UNIX -Ill 68000 


XAVAX Three 
Hardware 

• 68000 CPU at 8MHz (10MHz option) 

• Two level memory management 

• 256KB on board RAM (512KB option) 

• Up to 32KB of on board PROM 

• 128KB RAM expandable to 1MB 

• Floppy disk, hard disk to 672MB 

• Puli Multibus™ and multimaster 
UNIX'" of Bell Laboratories 


Software 

• UNIX TH III, PWB enhancements 

• UC Berkeley utilities 

* Screen oriented vi editor 

* FORTRAN-77 (programs to 1MB) 
■ ISO Pascal, UCSD extensions 

* RM COBOL, C, assembler 

• *Ada™ under separate OS 

Ada 1 * of Department of Defense 


Multibus"' 1 of Intel Corporation 
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Speaking of Software. * . * 

If it's hard to sum up the hardware 
at the Faire, it's nearly impossible to 
summarize the software. There's just 
too much, and everyone claims to 
deliver the Earth for a pittance. It's 
hard to recommend anything I don't 
have running on my machines, and I 
won't have time for new products for 
several weeks* Thus, I can only men¬ 
tion a few specials that caught my at¬ 
tention. 

There was one head-to-head con¬ 
test between programs I've long used: 
Spellguard versus The Word. I love 
to have high-quality software houses 
fighting to provide me more services 
for less money. There's a good war 
going now between Innovative Soft¬ 
ware Associates (Spellguard) and 
Oasis Systems (The Word). Both put 
out really good spelling programs, 
and I use both every day. The Word 
gives you more information about 
your text, but it's not quite as easy to 
use as Spellguard* Spellguard's dic¬ 


tionary is easier to reorganize, and I 
find it simpler to make special Spell¬ 
guard disks for each book, then later 
compare them with the "standard" 
dictionary that comes with 
Spellguard. The Word's dictionary is 
larger but has a few inaccuracies. 
Oasis has just come out with The 
Word Plus, a menu-driven version 
making it almost as easy to use as 
Spellguard* And so forth. The two 
programs are neck and neck and 
fighting hard, and we users can only 
benefit from the competition* 

I meet old friends at the Faire* Mike 
and Nancy Lehman, who last year 
had a small booth where they hawked 
their PascaI/MT + , were now with 
Gary Kildall and the Digital Research 
crew* Adam Osborne looked more 
harried than ever as he shuttled be¬ 
tween the McGraw-Hill/Osborne 
publications display and the two 
Osborne computer demonstrations* 
Bill Gates and the Microsoft people 
threw an enormous party* With all of 


them, the Faire theme was quite 
literally consolidation: they've firmed 
up products announced last year and 
have bold new software waiting in 
the wings which they're not ready to 
announce yet* 

I also saw The Last One, which ap¬ 
parently works, and Pearl: they gen¬ 
erate BASIC programs that are strong 
in handling files through menu-driven 
scripts. A lot of people seemed in¬ 
terested; I fear I wasn't. I might have 
been a few years ago, and I do think 
that getting the computer to assist 
you in making programming under¬ 
standable to the user is a very good 
idea. But for me, the ability to do that 
in BASIC just isn't useful enough to 
warrant the time it would take to 
learn to use these program genera¬ 
tors* I'm sure others will have a dif¬ 
ferent opinion. 

Then there are the games* Tons and 
tons of games. Space wars. Dot-eat¬ 
ing creatures* Some really nifty Apple 
graphics in a program called Swash¬ 
buckler from Datamost of Chats- 
worth* And just tons and tons of war- 
game simulations. Many years ago I 
was very involved with board-type 
war games; it was obvious that one 
could get rich in that field, if that's the 
kind of work you wanted to do* It 
looks to me as if that opportunity is 
here again, only this time the game 
"board" is a computer display and 
you can get really complex combat 
rules since the computer keeps track 
of what's going on. Two groups of 
gamemakers caught my eye: Strategic 
Simulations of Mountain View, Cal¬ 
ifornia, who have a whole mess of 
campaign games ranging from the 
Civil War to fantasy, and my old 
friends at Automated Simulation 
(Epyx) who continue to put out 
playable mind challengers. 

Broderbund Software, which first 
appeared a few years ago in a tiny 
booth back against the far wall, was 
out in the middle with an elaborate 
setup. It was hard to get dose to the 
booth: like Sirius Software, Broder¬ 
bund had a number of computers, 
and huge crowds were pushing their 
way toward the booth* The graphics 
were gorgeous. Alas, it has dropped 
Galactic Trader and most of the other 
games that I liked so much; its 


m 


EMPLOYMENT 

OPPORTUNITIES 



Martin Marietta Aerospace, NASA's designated Contractor for the Space Shuttle Ex¬ 
ternal Tank Program has the following immediate opportunities at their Michoud 
Assembly Facility in suburban Eagt New Orleans: 

Business Applications Programmers/ 

Project Lead Experienced In: 

•Engineering * Manufacturing "Shop Floor Control 

•Scheduling ^Inventory •Purchasing 

UNIVAC DMS 1100 Data Base Or Other CODASYL Data Base 
Experience Utilizing The Data Manipulation Language With 
COBOL Knowledge Of: 

•DDL •SDDL • TIP/CMS •DPS 1100 *DDS 1100 

Specialist 

•Network Controllers •Operations Research 

All interested and qualified candidates are urged to send their resume, complete 
with salary history and background to: Martin Marietta Aerospace , Dept * B f P,0- 
Box 29304 , New Orleans, Louisiana 70189 , Attn: Personnel Department. We are an 
equal opportunity employer , m/f/h. 


AM/TTY/V AfXl/7/i 
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ADALAB Is a small lab computer system with LARGE capabilities from 
Interactive Microware, Inc, 

ADALAB HARDWARE PACKS MORE POWER.. for collecting data and con- 
trolling your laboratory Instruments. It Includes a 12 bit analog voltage Input, a 
12-bit analog voltage output, 6 digital tense Inputs. 8 digital control outputs, a 
32-bll real-time clock and two 16-blt llmera/countere .ALL ON A SINGLE 
APPLE INTERFACE CARDI 

QUlGKUO SOFTWARE MAKES IT EASY.. . Simple commends in BASIC give 
you control of all hardware features of ADALAB Semple program* and eaay-lo- 
uea manuals will enable you to start using your ADALAB system right away. Ad¬ 
ditional software tor laboratory application! is available at extra cost A com¬ 
plete eelf-teel diagnostic program is Included to assure you lhat all of the hard¬ 
ware la working properly and accurately, 

^ ■ Saves time by eliminating manual calculations. 

D * Is easy to uee because the manuals and software are complete and well 
written. 

A • Saves money by adding convenience and utility to older Instruments, 

L • Has a great memory to store and organize experimental data. 

A * Is vers el lie; 11 works with many different Instruments. 

Q * Is more ■ ecu rale than a meter or chert recording, 

“ * Is fully supported by a dedlcted team of scientists. 

GREAT PRICE^PERFORMANCE.. tha ADALAB Add-on Package with inter¬ 
face card, cables, self-teat module, GUlCKf/O™ software and manuals Is 
available today for ONLY £405. 


Put a complete, reliable computer system in your laboratory FOR ONLY 
£3205, Including a 48K APPLE II+ * computer, disk drive, graphicsftexl printer, 
video monitor and ADALAB Add-on Package, 


Send for FREE hardware and software brochures or enclose $10 for com¬ 
plete manuals. For fastest service, call in your VISASMaster Card order NOW. 
Dealer inquiries Invited! -Trademarkset AppleCempuw. Inc. 





INTERACTIVE MICROWARE, INC. 

P.O. Box 771, Dept. B Slat* College, PA 16801 
CALL (814) 238-8294 (or IMMEDIATE ACTION 





is CHECK US FIRST! 

for 

DISCOUNT TRS-80® COMPUTERS 


BUY DIRECT 

is No Out-of-State - Taxes - Kansans Add 4% 
i/ Large Inventory for Immediate Shipment 
100% TRS-80" Equipment 
Convenient Order Number 
F-48 Form Provided 


TRS-80 

CALL US FOR 
OUR PRICES 
and PRICE List 


Kansas Residents: 
316-624 19l9(Collect) 


V* 


1 - 800 - 835-9056 


is Visa, Mostercard 
is Wire Transfers 
Bank Cashier's 
Checks & Money 
Orders. 


Jimscot, Inc, 

1023 N. Kansas 
P.O. Box 607 
Liberal. Ks. 67901 


TRS-80 is a registered Trademark of Tandy Corp. 



















































Products Mentioned 

Adventure International 

FOB 3435 

Longwood, FL 32750 
(305) 862-6917 

Computer Adventures 

Multitech Electronics Inc * 

195 West El Camino Real 
Sunnyvale, CA 94087 
(408) 773-8400 

Micro-Professor 

Automated Simulations Inc. 

POB 4247 

Mountain View, CA 94040 
(415) 964-8021 

Numerous computer 
games for Apple, Atari , 
TRS-80 

Oasis Systems 

2765 Reynard Way 

San Diego , CA 92103 
(714) 291-9489 

The Word 

Datamost 

9748 Cozy croft Ave, 

Unit ABC 

Chatsworth , CA 91311 
(213) 709-1202 

Swashbuckler 

Sage Computer Technology 

195 North Edison Way 

Suite 14 

Reno t NV 89502 
(702) 322-6868 

Sage II (68000-based) 
computer 

Fortune Systems Corporation 
1501 Industrial Road 

San Carlos , CA 94070 
(415) 595-8444 

Fortune 32:16 
(68000-based) computer 

Semidisk Systems 

POBGG 

Beaverton, OR 97075 
(503) 642-3100 

Semidisk 

Innovative Software Applications 
1150 Chestnut Lane 

Menlo Park „ CA 94025 
(415) 326-0805 

Spellguard 

Strategic Simulations Inc * 

465 Fairchild Dr,> Suite 108 
Mountain View , CA 94043 
(415) 964-1353 

Computerized war 
games 


managers tell me that arcade games 
so outsell strategic games that it just 
isn't cost-effective to put programmer 
time on strategy, I hope that will 
change in the future, 

Scott Adams hasn't found the 
strategic game market lacking. His 
Adventure International booth was 
doing a land-office business in script- 
driven strategic games. Meanwhile, 
nearly everyone was interested in in¬ 
teractive novels by major writers; 
although I didn't see any that par¬ 
ticularly appealed to me, there's ob¬ 
viously a big potential market for 
them* 

And now a confession: 1 went to 
the Faire with a dilemma. I've decided 
to get a nifty graphics computer. It 
will be for the boys, of course, but 
how can I write about all these com¬ 
puter games if 1 don't have a machine 
to run them on? So 1 went determined 
to decide what to get. It seems to boil 
down to two choices. Atari and Ap¬ 
ple; and every time I've about made 
up my mind, something comes along 
to change it. 

The Atari Home Computer has 
much better graphics, and just about 
everyone says that if you're only in¬ 
terested in games, that's the machine 
to get. It's not all that expensive. 


either. On the other hand, there's all 
that software out there for the Apple, 
and the machine can be expanded 
almost indefinitely* 

As if that weren't enough, Texas 
Instruments is practically giving 
away the TI-99/4A, The TI-99/4A 
has top-notch graphics, but more 
than that, it has Logo, which has to 
be the best tool for teaching small 
children I've ever seen. 

Sigh. I wonder if 1 can justify get¬ 
ting one of each? After all, I do have 
to write about them., 

Faire for Thought 

So, after three days of intensive ex¬ 
posure to the whole of the computer 
world, the great and the small, the 
up-and-coming, the has-been, and the 
never-was, a few things stand out. 

First and most obvious, there's 
little or no recession in the computer 
world. Forty thousand people paid to 
come look at displays of high tech¬ 
nology, and about two thousand of 
them bought machines; many more 
bought software packages, and 
darned near everyone bought books. 
Less obvious but more important, 
the crowds at the Faire were not 
engineers and scientists. They were 
clerks, salespeople, secretaries, doc¬ 


tors, and nurses* The taxi driver who 
took me to the airport had been to the 
Faire earlier in the day. The computer 
revolution is definitely gaining 
momentum* 

And that can have mind-boggling 
consequences. For example, I can see 
a time, a few years from now, when 
high technology has so thoroughly 
permeated Western civilization that 
there's no possibility of a low-tech 
operation able to best a Western 
army in combat. If you want to com¬ 
pete, you have to use high-tech. 

But the totalitarian cant do thatl 
Just last week, a Czech grocery clerk 
was sentenced to five years hard 
labor for owning an unlicensed 
mimeograph machine* When Poland 
invaded itself, one of the chief weap¬ 
ons of martial law was the shutting 
down of all communications—not 
only the telephone system but every¬ 
thing else. But how can a government 
do that to a technologically 
sophisticated people? 

And that, I think, is the bottom 
line: what I saw at the West Coast 
Computer Faire may have been the 
first overture in the death knell for 
totalitarianism; the flowering of a 
revolution that makes the Reds look 
like reactionaries. ■ 
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R SOFTWARE 
UBAARY AT VOUft 
FI0G6RTIPS! 


Now, shop from your easy 
chair with the help of the 
market's most complete and 
authoritative source on 
Apple Computers! 

Select your 
software and 
accessories 
from page after 
page of the 
latest 


|UI< 

Mir 


i 

I 

L 


Wallace 

MICRO-MART INC. 



items in the computer field. 
Updated monthly to assure 
"state-of-the-art" 
availability. Order 
the Wallace User's 
Guide now by 
sending your 
check for $5 
(refundable with 
your first 
order). 


2619 N. University 
Peoria, IL 61604 * PH: 309/665 7876 


n 


NAME 


ADDRESS 


CITY 


STATE 


ZIP 


I 

I 

J 


SPECIALIST IN 

^PPLE & S-lOO MAIL ORDER 


GREEN SCREEN MONITOR 

• BMC-t2A 
■ 15 MHZ 

* Better looking than Zenith 

ONLY S 95.00 
2 FOR S180 00 


PRINTERS 


NEC8D23A 

£ 485 GO 

MX-tOO 


685,00 

IDS-Cotor 

1299 00 

w/graphics, sprint mode, sheet feeder 

DISK DRIVES 


Micro-Sci A-2 

$ 385 00 

Micro-Sci A 40 


370 00 

Micro-Sci A-70 


485 00 

Shugart 801R 


385 00 

GumeDT-8 


499 00 

Shugart SA-40DL 


250 00 

TandonTM-100-1 


225 00 

COMPONENTS 


a pcs 

100 pcs 

2114L2(2Q0NS) 

$2 10 

$1 90 

2716[5V) 

2 40 

3 90 

2732[45GNS] 

7 25 

6.95 

4116{2GQNS) 

1 70 

1 50 

6116-3 (1 SONS) 

7 60 

7 DO 


DRIVE FOR APPLE 

• Micro-SciA-2 o/tfy$385.00 

• Fully Compatible 

479 DO 

• 120 Day Factory War 

w/cont 

* w/Cable 

In Stock 

APPLE ACCESSORIES 

2 Year Warranty 

Character Generator 

$ 27.50 

16K Ram Board 

105.00 

32K Ram Board 

144.00 

Parallel Pmt Card w. 

71.00 

Eprom Programmer 

99 00 

Serial interface 

99.00 

MONITORS 


12“ Green (BMC) 

$ 95.00 

12" Hi Res iBMC) 

145. DO 

Amdek Color- Hi Res 

769.00 

NEC Color -12 Hi Res 

890 00 


SPECIAL! 

BMC COLOR MONITOR 

• 18 MHZ Bandwidth 

• 13 inch Screen 

•Instock $229.00 


FWtfl-COMPUTER 

1857 Montana Vista, Suite C 
Lake Havasu City, A2 86403 
ORDER DESK: (602)453-6282 


• All Products New • Most items 
shipped in 24 hrs. * No surcharge 
Order Info. * MC * VISA ■ Money 
Order* Min, Shipping order $3"50 
Prices subject to change 


PRODUCTS FOR YOUR RADIO SHACK 



1 




MACRO-BOC 


The Micro Works is pleased to announce the release of its disk-based editor, 
macro assembler and monitor, written for Color Computer by Andy Phelps, THIS 
IS IT — The ultimate programming tool! 

The powerful 2’pass macro assembler features conditional assembly , local labels, 
include files and cross referenced symbol tables, MACR0-80C supports the 
complete Motorola 6809 instruction set In standard source format. There are no 
changes, constraints or shortcuts in the source language definition. Incorporating 
all of the features of our Rompack-based assembler (SDS80C), MACRG-80C con¬ 
tains many more useful instructions and pseudo-ops which aid the programmer 
and add power and flexibility. 

The screen-oriented text editor is designed for efficient and easy editing of 
assembly language programs. The ' Help Key'' feature makes it simple and fun to 
learn to use the editor. As the editor requires no line numbers, you can use the 
arrow keys to position the cursor anywhere in the file, MACR0-80C allows global 
changes and moving/copying blocks of text. You can edit lines of assembly 
source which are longer than 32 characters. 

DCBUG is a machine language monitor which allows examining and altering of 
memory, setting break points, etc. 

The editor, assembler and monitor — as well as sample programs — come on one 
Radio Shack compatible disk. Extensive documentation included. Macro- 80 c 

Price: $99.95 


SDS8QC — Our famous editor, assembler and monitor in Rom pack. Complete 
manual included. Price: $89.95 


PARALLEL PRINTER INTERFACE — Serial to parallel converter allows use of all 
standard parallel printers. You supply printer cable. PI80C Price: $69.95 


MICROTEXT — Get printouts while using your modem! Also download to cassette. 
General purpose terminal Rompack. Price: $59,95 


YOU NEED COLOR FORTH!! 

Why? • Forth is faster to program in than Basic 

•Forth is easier to learn than Assembly Language 
•Forth executes in less time than Basic 

Forth is a highly interactive language like Basic, with structure like Pascal and 
execution speed close to that of Assembly Language. The Micro Works Color Forth 
is a Rompack containing everything you need to run Forth on your Color Computer, 
Color Forth consists of the standard FORTH Interest Group (FIG) implementation of 
the language plus most of FORTH-79. It has a super screen editor with split 
screen display. Mass storage is on cassette. Color Forth also contains a 
decompiler and other aids for learning the inner workings of this fascinating lan¬ 
guage. It will run on 4K, 16K, and 32K computers Color Forth contains 10K of 
ROM, leaving your RAM for your programs! There are simple words to effectively 
use the Hi-Res Color Computer graphics, joysticks, and sound. The 112-page 
manual includes a glossary of the system-specific words, a full standard FTG 
glossary and complete source listing. COLOR FORTH ... THE BEST! From the 
leader in Forth, Talbot Microsystems, Price: $ 109.95 


GAMES 

Star Blaster — Blast your way through an asteroid tield in this action-packed Hi- 
Res graphics game. Available in ROMPACK; requires 16K. Price: $39.95 
Pac Attack — Try your hand at this challenging game by Computerware, with 
fantastic graphics, sound and action! Cassette requires 16K Price: $24,95 
Berserk — Have fun zapping robots with this HE-Res game by Mark Data 
Products, Cassette requires 16K. Price: $24.95 

Adventure — Black Sanctum and Catlxto Island by Mark Data Products. Each 
cassette requires 16K Price: $19.95 each. 

Cave Hunter — Experience vivid colors, bizarre sounds and errie creatures In hot 
pursuit as you wind your way through a cave maze in search of gold treasures. 
This exciting Hi-Res game by Mark Data Products requires 16K for cassette 
version. Price: $24,95 


THE 


Also available: Machine language Monitor * 2-pass Disassembler * Books * 
Memory Upgrade Kits ★ Parts and Services * Cali or write for information 


^D©[^§> 

P.O.BOX 1110 DEL MAR, CA 92014 


California Residents add 6% Tax 

Master Charge/Visa and 
COD Accepted 

714-942-2400 
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Book Reviews 


Computer Power 
and Human 
Reason 

Joseph Weizenbaum 
W.H. Freeman and 
Company 

San Francisco, 1976 
300 pages, softcover 
SI 0.95 


Reviewed by 
Nancy Robertson 
POS 108 

Antrim, NH 03440 


In our society of produc¬ 
tion lines and data process¬ 
ing, human beings are ex¬ 
pected to perform with the 
monotonous regularity of 
machines. At the same time, 
artificial intelligence (AI) 
researchers are striving to 
make machines perform like 
human beings. Where's our 
perspective on the role of 
computers in our society! 

Very few books have 
managed to present an objec¬ 
tive view of the impact of 
computers on our way of life. 
Most of the time, we hear 
from extremists; prophets of 
doom and prophets of salva¬ 
tion. Every few decades, 
however, a work is published 
that is so cogent that it 
outlives the hardware con¬ 
figurations and programming 
techniques of its time. A few 
examples are Alan Turing's 
"Computing Machinery and 
Intelligence” (1:950), John 
Von Neumann's The Com¬ 
puter and the Brain (1958), 
and Joseph Weizenbaum's 
Computer Power and Human 
Reason . Published in 1976, 
Weizenbaum's book is still a 
trustworthy account of com¬ 


puters in our society, their 
limitations, and their prom¬ 
ise, A book of its caliber 
deserves periodic reappraisal . 

Weizenbaum, a professor 
of computer science at the 
Massachusetts Institute of 
Technology, is highly skilled 
in computer technology. Be¬ 
tween 1964 and 1966 he 
wrote a program named 
Eliza, and the reactions it in¬ 
spired are the foundation 
upon which Computer Pozuer 
and Human Reason rests. 

The program converses 
(through the keyboard and a 
printout) in English with 
human beings. The following 
well-known conversation 
between Eliza and a person 
demonstrates its famous 
ability to parody a Rogerian 
therapist, (Eliza's comments 
are in capital letters.) 

Men are all alike, 

IN WHAT WAY 
They're always bugging us 
about something or other. 

CAN YOU THINK OF A 
SPECIFIC EXAMPLE 
Well, my boyfriend made me 
come here. 

YOUR BOYFRIEND MADE 
YOU COME HERE 
He says I'm depressed much 
of the time. 

I AM SORRY TO HEAR 
YOU ARE DEPRESSED 
It's true, I am unhappy. 

Etc. 

Eliza can converse only 
within a given context. One 
version of the program plays 
the role of a psychotherapist' 
it cannot play the role of the 
patient. Another version of 
Eliza can converse about 
recipes. But Eliza the cook 
cannot respond like Eliza the 
psychotherapist. 

Eliza's responses are guided 
by rules about context and 
rules that reorder the com¬ 
ments entered by humans. 
Eliza understands the words 
it uses only in the most i 


limited way. If two Elizas 
could converse, the output 
would be nonsense. 

But many people overesti- 
mated Eliza/s powers. 
Weizenbaum writes that 
some knowledgeable scien¬ 
tists at first thought Eliza was 
"a general solution to the 
problem of computer under¬ 
standing of natural lan¬ 
guage.” Several psychiatrists 
believed the program could 
and should "grow into a near¬ 
ly completely automatic form 
of psychotherapy,” People 
who conversed with Eliza 
became quickly and deeply 
"emotionally involved/' 
They believed Eliza really 
understood them. After a few 
conversations with Eliza, 
Weizenbaum's secretary 
asked him to leave the room 
so she and the machine could 
have some privacy. 

These reactions con¬ 
founded Weizenbaum's basic 
assumptions about the place 
of computers in our society. 
In Computer Power and 
Human Reason Weizenbaum 
considers why we tend to 
identify with computers, why 
artificial intelligence re¬ 
searchers are attempting to 
emulate human thought pro¬ 
cesses, why computers will 
never have human intelli¬ 
gence, and what the proper 
role of computers should be. 

The reaction to Eliza made 
it obvious to Weizenbaum 
that we embrace existing 
computer programs not for 
what they do, but for what 
we imagine they do. Conse¬ 
quently, we misinterpret the 
functions of the computers 
we rely on. 

Weizenbaum believes that 
computers are tools. Like all 
tools, they extend our control 
of our environment and 
reshape our environment by 
their use. They become ex¬ 
tensions of ourselves, and we 
often become emotionally at¬ 
tached to them. A carpenter 


has a favorite level, a 
mechanic a favorite wrench. 

Since the Industrial Revo¬ 
lution, modern tools (techno¬ 
logical advances) have taken 
on more and more human 
tasks. The steam engine 
replaced industrial labor and 
workers began to compete 
with machines. To compete 
with a machine or to work a 
machine, people have had to 
meet the machine's schedule, 
be methodical, and identify 
with the machine. 

Until the invention of the 
computer, machines were 
only an extension of our 
physical abilities. The intro¬ 
duction of computers sig¬ 
nificantly altered the public 
perception of machines in 
that it established the ability 
of machines to emulate 
human thought processes. It 
was a simple step from there 
to the practice of attributing 
humanness to machines that 
can think and converse in 
English. Without understan¬ 
ding Eliza, we think Eliza 
really understands us. 

"Can computers think?” is 
a question that continues to 
be asked. Some artificial in¬ 
telligence researchers are 
shouting a qualified "Yes!” 

Weizenbaum quotes fre¬ 
quently from Herbert A. 
Simon and Allen Newell, 
leading A l researchers who 
work at Carnegie-Mellon 
University. By 1958 they had 
already written: 

There are now in the world 
machines that think , that 
learn , and that create , 
Moreover, their ability to do 
these things is going to in¬ 
crease rapidly until —in the 
visible future—the range of 
problems they can handle 
will be coextensive with the 
range to which the human 
mind has been applied. 

Weizenbaum sums up the 
ambitions of many computer 
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scientists by saying they are 
motivated "to build a 
machine on the model of 
man, a robot that is to have 
its childhood, to learn lan¬ 
guage as a child does, to gain 
its knowledge of the world by 
sensing the world through its 
own organs, and ultimately 
to contemplate the whole do¬ 
main of human thought." 

It is this ambition that 
spurs the press to write lines 
like, "The ultimate fear is that 
the computers themselves 
will take over/' Scientists 
who endorse that prevailing 
attitude reinforce our convic¬ 
tion that computers are 
human-like. But, as Weizen- 
baum cautions, "Computers 
and men are not species of 
the same genus/' 

A1 has emerged in our 
quest to understand human 
thought. The brain is a black 
box. There are no surgical 
methods that enable us to 
witness brain functions in 
relation to conscious thought 
patterns. As Weizenbaum 
writes, "Our ignorance of 
brain functions is currently so 
very nearly total that we 
could not even begin to frame 
appropriate 'research strate¬ 
gies/ " 

Since we can't open the 
black box of the brain, it's 
not surprising "that at least 
some scientists seek under¬ 
standing the way humans 
work by designing computers 
whose input/output behavior 
resembles that of human be¬ 
ings as closely as possible." 
Computer models of human 
thought processes are the 
basis of Al. 

Scientists in the field have 
come to see "the whole man" 
as an information processor, 
perhaps because computers 
lend themselves so easily to 
information-processing 
thought models. On this sub¬ 
ject, Weizenbaum writes; 

I will . . . try to maintain the 
position that there is nothing 


wrong with viewing man as 
an information processor (or 
indeed as anything else) nor 
with attempting to under¬ 
stand him from that perspec¬ 
tive, providing, however , 
that we never act as though 
any single perspective can 
comprehend the whole man , 

Unfortunately, many Al 
scientists hold just such a nar¬ 
row view of man. Newell and 
Simon base their theories of 
"the whole man" and their 
computer models on their 
statement that "All humans 
are information processing 
systems/' Dr. Kenneth 
Colby, a psychiatrist and 
computer scientist, writes: 

A human therapist can be 
viewed as an information 
processor and decision maker 
with a set of decision rules 
which are closely linked to 
short-range and long-range 
goals. 

Weizenbaum argues that 
computers definitely have in¬ 
telligence and that we can 
learn about intelligence from 
computer models. But, he 
writes, "Intelligence is a 
meaningless concept in and of 
itself. It requires a frame of 
reference," 

Computers, he adds, will 
not and do not think exactly 
like human beings simply 
because they are not human. 
The needs and design of our 
bodies affect our thoughts. 
Our emotions are not in¬ 
dependent of our minds. Cer¬ 
tainly, we use heuristics to 
solve problems and we follow 
logic, but the problems we 
choose to tackle heuristically 
are influenced by our physi¬ 
cal needs and emotions. 

Weizenbaum provides an 
example: 'The most un¬ 
schooled mother who cannot 
compose a single gram¬ 
matically correct paragraph 
in her native language . . . 
constantly makes highly 



JOHN STARKWEATHERS 

NEVADA 

PILOT 

For all CP/M systems. Works 
with Apple (sottcand need- 
ed), Osborne 1, TRS-80, North 
Star, Superbrain. Micropolis, 
Vector and many other microcomputers. Needs 32K RAM. one 
disk drive and CRT or video display and keyboard. 

• PILOT for Programmed, Inquiry, Learning Or Teaching, 

• An excellent interactive language for education and office aulomaiion. 

• Perfect companion for BASIC, COBOL and PASCAL to solve training and 
documentation problems. 

• John Starkweather, Ph.D... creator of PILOT, wrote this version to meet 
all PfLQT-73 standards and added many new features, 

• New features include full screen text editor, commands to drive 
optional equipment such as VTfls & voice response units. 

• Currently used in many college and progressive high schools. 

• Use for interactive applications—data entry, programmed instruction 
and testing 


$ 149.95 

DISKETTE AND MANUAL 


NEVADA 

EDIT 


$ 119.95 

DISKETTE AND MANUAL 


For all CP/M-based systems. Re¬ 
quires 32K RAM, one disk drive 
and CRT or video display and 
keyboard. 


• A character oriented full screen video display text editor designed specifi¬ 
cally for program preparation of COBOL, FORTRAN, BASIC and simitar 
programs. 

• Features include single key commands for cursor control, scrolling, 
block moves, search and replace, tab setting and multiple file Insertions 


NEVADA 

COBOL 



$ 199.95 

DISKETTE AND MANUAL 

For all CP/M or MP/M operat¬ 
ing systems. Requires 32K 
RAM and one disk drive. 


• Edition II of Nevada COBOL is based on ANSI-74 Standards. 

• With 48K RAM, you can compile and execute up to 4000 state¬ 
ments. 

• COPY statement for library handling. 

• CALL...USING...CANCEL 

• PERFORM,.,THRU..TIMES.,,UNTIL... paragraph or section names. 

• IF,. NEXT SENTENCE...ELSE...NEXT SENTENCE AND/OR <=> 
NOT. 

• GO TO,..DEPENDING ON... 

• Interactive ACCEPT/DtSPLAY... 

• RELATIVE (random) access files 

• Sequential files both fixed and variable length. 

• INSPECT..TALLYING...REPLACING. 


_ O_ 

ELU S COMPUTIN G 

SOFTWARE TECHNOUOGY 

600 4f st Avenue, Dept. 8 
San Francisco, CA 94121 
U.S.A. 


CODs WELCOME 



( 415 ) 751-1522 


CRM, MP/M, TRS-BO and Soft Card system are registered TM'sol Digital Research, 
Tandy Corporation and Microsoft respe-ciLvety. Osborne 1 is a trademark of Osborne 
Computer Corporation. 
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SYSTEM SOFTWARE RACET computes = SYSTEM SOFTWARE RACET computes = SYSTEM SOFTWARE RACET computes = SYSTEM SOFTWARE RACET computes = SYSTEM SOFTWARE RACET computes = SYSTEM SDFTWAHE 


Crt The Most from Vour NEC PC-8001 
With RACET computes Software!! 

RACET NEGROS does more for your PC-8001 than any other DOS It's 
faster, mere efficient and easier to use. It s loaded with extra features 
to lei you stretch the limits of your system This advanced operating 
system works with the ROM NBAS 1C to give full compatibility with color 
and other BASIC commands 

EMPHASIZES? INTEGRITY. NO MOUNT or REMOVE commands Excel 
lent protection from improper diskette swapping AGAIN, HELP FIND 
and REE commands File password protection 

ADVANCED FEATURES, All DOS functions and commands may be used 
directly in a BASIC program! 11 Special RUN option allows merging of 
programs, retaining all variables in memory Fixed block spanned 
records AUTO and DO commands Machine language loads and saves. 
MATPRINT and MATINPUT to disk. Complete directory ALL supei 
visory calls documented and availahle to the machine language pro 
grammer. 5 u p e r i a p y 1111lit y in eluded 


* NEW * 


$99,95 


THE most popular Microcomputer Word Processor in the world now 
available on the NEC!!! With many added features. Embedded print 
commands. Print iron memory and disk! 1 Sellable labs, indent and 
ha ng ing i l n^ ,ent_Li ^fe. Serial, and Video drivers PICfAMATIC cas 
setie pontipJ tor u.anstalmg dicta ted messages! 5 And :ffich more!!! 
Most features of word processors costing live limes as much!!! Runs 
on 32K Ol 54K system 1 ! ! 

* NEW * ELECTRIC SPREADSHEET* * * S75 

A BASIC Spreadsheet program for the PC-8001 Anything you work 
with columns and rows and a emulator belongs on the Etectnc Spread' 
sheet Results formatted lor screen or printer What it questions 
answered. P,'L forecast. Personal budget'Real estate investment. Not r 
worth forecast- Cash How estimates Busiue^]prm& Works on 32K or 
64KSystern m 70 operators plus histogram ploi^ revise spreadsheet 
layout! and more Selem preprogrammed operators lor line, column, or 
cell calculations Set column widths and number ol decimals Manual 
ana diskette include 2Z -examples 

* NEW * ADVANCED PROGRAMMING BASIC * * 5611 

THE 1 unci ions and commands in this package give you extended 
control over data and your PC-BOO^ system These extensions to 
NBASIC provide complete conversion* lime and date functions 
including days between dates and Julian dales Extended string 
functions include justify truncate center, rotate, translate shift, 
pack, and search Array functions include masked search ot both 
sorted and unsoried arrays, and insert in sorted arrays 

MULTI-KEY SORT MKS 1 S60 

SUPER F AST Machine Language In-Memory Sorts Three key sort on 
500 elements in 4 seconds!" Simple onedine BASIC funclrons ■ SDRTV 
and SORT C verbs Mixed ascending and descending keys 

BASIC PROGRAMMING UTILITIES 8A5UTIL $60 

COMPRESS. EXPAND. PRETTY. XREE Cross Reference Utility. Great tor 
modeling, debugging and structuring BASIC programs 

KFS-80 KEYED FILE SYSTEM KFS-SQ 1 5150 

MACHINE language BASIC ISAM utility provides keyed and sequential 
access !o multiple hies Simple interface to BASIC Binary tree keyed 
file index system provides rapid access to records 

CONVERT TRS-tiO* PROGRAMS TO RACET NECDOS 
WITH PROTRAN S99 95 

COMPLETE utilities for file iransfer and BASIC program conversion 
Mod 111 diskettes may be read directly: Mod I and II via RS-232 
Transfer BASIC programs, data files or machine language files NO 
SUPPORT is provided lur conversion ot machine language hies or 
PEEK s. POKE'S or USA's to function on PC 8001 Substanbaf knowl 
edge ol TRS BASIC and NBASIC required Package designed lor 
software authors 

AVAILABLE FROM YOUR LOCAL NEC DEALER or from RACET cow-urrs 


CHECK VISA, M/C, C D O . 
PURCHASE ORDER 
Telsphdnfl Orders Attepled 
(714)997-4450 


^-RACET, 


COMPUTES im 

Integrity in Sollware 
1330 N. Glassell. Suite M. Orange, CA 92667 (714) 997-4050 




| *TflS-80 IS A TRADEMARK OF TANDYCORPORATinV 
ELECTRIC PENCIL IS A IRADEMARK OF MH.-HAEI SCHRAVLH 
I' 'ELECTRIC SPREADSHEET ISA IRAUtMARK OF DAN 0 HANtV & ASM It ui I' 
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Book Reviews — 

refined and intelligent judg¬ 
ments about her family," A 
computer is not likely to dup¬ 
licate her concerns or her 
decision processes. 

Weizenbaum dissuades us 
from attributing human 
understanding to computers. 
He also dispells our absolute 
trust in computer output. As 
members of a technological 
society, we have come to 
believe in computer Truth, 
with a capital T, because we 
know computers are pro¬ 
grammed with logic and per¬ 
form their calculations fault¬ 
lessly, But Weizenbaum 
argues that writing a pro¬ 
gram, like all writing, is a 
means to improve our under¬ 
standing. Understanding is 
never absolute; it exists on 
levels. Programmed logic, as 
all programmers know, is not 
always the best logic. 

In Computer Power and 
Human Reason Weizenbaum 
indicates that there is a threat 
that computers will gain too 
much control. But it is not a 
threat that comes from AI 
research. It comes from our 
misunderstanding of and mis¬ 
placed trust in the computer 
systems we are already using. 

Professor Philip Morrison 
of MIT wrote a parable about 
computers that Weizenbaum 
quotes at length. Briefly, it is 
a tale about seismologists 
who write a program to 
record and predict earth¬ 
quakes around the world. 
The program is regarded as 
the utmost authority on seis¬ 
mology, But the program¬ 
mers used records kept only 
since 1961, because they were 
easily formatted for their 
database. 

Morrison's point is that the 
programmers dismissed the 
vast history of knowledge 
about seismology. They also 
ignored current knowledge 
that could not be formatted 
for the computer, 

Weizenbaum reminds us 
that there is a difference be¬ 
tween what is relevant to a 
problem and what can be 


programmed. He cautions 
that "society legitimates only 
those data that are in one 
standard format and that can 
easily be told to the 
machine," 

Large systems, such as the 
computers used by the 
government and by major 
businesses, are programmed 
by many different people. 
Weizenbaum argues that this 
presents further problems 
with respect to the reliability 
of the computer output. No 
one person knows the ins and 
outs of the whole system; no 
one person is responsible for 
the output. 

To illustrate the problem, 
Weizenbaum tells a story 
about the Pentagon computer 
system. During the Vietnam 
War, the president decided to 
bomb Cambodia, He also 
decided to keep the Cam¬ 
bodia bombings a secret from 
the Pentagon. The Pentagon 
computer system that kept 
statistics on bombing mis¬ 
sions was "fixed to transform 
the genuine strike reports 
coming in from the field 
(bombings in Cambodia) to 
false reports (make-believe 
bombings in Vietnam)." The 
Pentagon made strategy deci¬ 
sions based on phony 
statistics. Their computer 
system was "fixed" to lie. 

The Chairman of the Joint 
Chiefs of Staff, Admiral 
Thomas Moorer, later told 
the Senate Armed Services 
Committee that Pentagon of¬ 
ficials had become "slaves" to 
their computers. 

Some Al researchers and 
computer enthusiasts are 
bound to find Computer 
Power and Human Reason 
harsh. But it is hard not to be 
impressed with the basic 
truths which form the foun¬ 
dation of Weizenbaum's 
arguments, 

Weizenbaum reminds us 
that computers, like hammers 
and steam engines, are tools. 
To reap the greatest benefit 
from them, we must use them 
wisely,® 
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Manufactured Under BELL SYSTEM License. 
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AIM for Control 


For process control or in 
dustrial development 
systems, put Rockwell's 
AIM 65 to work for 
you. Use off-the- 
shelf AIM-Mate 
Series and STD 
BUS expansion prod¬ 
ucts to configure the sys 
tern you need. 

The AIM 65 includes: typewriter, alpha¬ 
numeric LED display, and fast thermal printer. 

Plug-in options include: memory (to 48K), ROM 
languages, parity protection, video display, floppy 
disk storage, STD BUS expansion cage, TTL and 
real world interfaces, and complete system soft* 
ware. 

Call or write for complete AIM-Mate Series inf or* 
mation. 

IFORE THOUGHT 
PRODUCTS 

B7Q70 Dukhobar Road. Eugene, Oregon 97402 {503) 485-8575 



* 300-1 ZOO Baud Full Duplex Operation with Built-In Dialer and 
fte-Dial Capability. 

* EIA |H$232C| Terminal Interlacing with Asynchronous or 
Synchronous Operation. 

* FCC Approved Direct Connect to Telephone Line. 

* Diagnostics Include Both Digital and Analog Loopback plus Self 
Test and Eight LED Status Indicators. 

9212A SERIES 



$785 SINGLE-UNIT END 
USER. OEM RE-SALE 
DISCOUNTS AVAIL 
CALL 

800-528-8423 


RACK 
MOUNT 
AVAILABLE 


OMNITEC DATA 

New Dimensions in Modems 




2405 South 20th Street • Phoenix, Arizona 85034 
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WICAT 



Motorola 68000, 256K Parity memory. 
10MB Winchester disk, 760KB floppy, 
terminal, system software language. 

Single User 150-1 .$ 9,450 

Three users 150-3.$10,850 

Six users 150-6(512K) . $12,850 


Options: graphics IEEE 488 
instrumentation interface, videodisk 
controllers, A/D boards, printers 

MULTIBUS’' is a trademark of INTEL Corporation 


WICAT computers have set a 
three fold standard of excellence 
in price/performance, mature 
system software, and full 
nationwide maintenance and 
service. 

System 150 _ 

This popular computer gives you 
a professional minicomputer at 
microcomputer prices. It is well 
suited for software development 
and integrated business systems. 
With graphics, the IEEE 488 
interface, or IEEE MULTIBUS A/D 
boards, the System 150 becomes 
an outstanding engineering or 
laboratory computer. 

System 100 


Integral Database_ 

Concurrent’s Integral™ manages 
the large data bases possible on 
a WICAT computer. Records are 
organized into sets to access 
related data. Integral™ is efficient 
and easy to learn and use. it 
promotes rapid development of 
integrated business systems. 

Menu System _ 

Menu System provides a menu 
driven environment for your 
application system. Screens are 
created, modified, and linked into 
a menu tree without program¬ 
ming. Programs are only 
concerned with data on the 
screen and not the format. 


This larger computer is software 
compatible with the System 150. 

11 can be expanded to 32 users 
and can utilize the new SMD 
474MB disk drives. If your 
number crunching creates large 
timesharing bills, look at this 
computer, v-—. 

Concurrent 


Concurrent can discuss your 
needs and help you select the 
proper configuration. Please write 
or call (513) 281-1270 



Corporation 

1870 Madison Road Cincinnati, Ohio 45206 
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Technical Forum 


INS8070 Series Instruction Set Summary 


James Chiang 
Applications Engineer 
National Semiconductor 
2900 Semiconductor Dr, 
Santa Clara, CA 95051 


In the January 1981 BYTE (page 90), Professor Walter 
E, Burton Jr. of Southern Technical Institute presented a 
handy table of the instruction set of National Semicon¬ 


ductor's SC/MP processor. The table below shows a 
similar summary of the instruction set of the new 
INS8070 series processor. 

The table separates hexadecimal codes into the high- 
order digits, which are in the leftmost column, and 
lower-order digits in the top row. Mnemonics are found 
within the table. The abbreviation PTR refers to the four 
8070 pointer registers: PC, SP, P2, and P3 + The register- 


Low-Order 


High-Order Hexadecimal Digit 


0 

1 

2 

3 

4 

5 

6 

7 

— 

0 

NOP 

XCH A.E 





LD A,S 

LD S.A 


1 

CALL0 

CALL 1 

CALL 2 

CALL 3 

CALL 4 

CALLS 

CALL 6 

CALL 7 


2 

JSR 


PLI P2 

PLI P3 

JMP 

LD SR=I 

LD P2 = 1 

LD P3 — 1 


3 

ID EA, PC 

LD EA.SP 

LD EA.P2 

LD EA,P3 






4 

LD A.E 




LD PC.EA 

LD SP. EA 

LD P2.EA 

LD P3,EA 


5 

AND A,E 




PUSH PC 


PUSH P2 

PUSH P3 


6 

XOR A,E 




BP 


BP P2 

BP P3 


7 

ADD A.E 




BRA 


BRAP2 

BRA P3 


8 

LD EA 

LD EA 

LD EA 

LD EA 

LD EA 

LD EA 

LD EA 

LD EA 


9 

ILD A 

ILD A 

ILD A 

ILD A 


ILD A 

ILD A 

ILD A 


A 

LOT 

LD T 

LD T 

LD T 

LD T 

LOT 

LOT 

LD T 


B 

ADD EA 

ADD EA 

ADD EA 

ADD EA 

ADD EA 

ADD EA 

ADD EA 

ADD EA 


C 

LD A 

ID A 

LD A 

LD A 

LD A 

LD A 

LD A 

LD A 


D 

AND A 

AND A 

AND A 

AND A 

AND A 

AND A 

AND A 

AND A 


E 

XOR A 

XOR A 

XOR A 

XOR A 

XOR A 

XOR A 

XOR A 

XOR A 


F 

ADD A 

ADD A 

ADDA 

ADDA 

ADD A 

ADDA 

ADDA 

ADD A 


PTR 

PC 

SP 

P2 

P3 

PC 

SP 

P2 

P3 




PC-Relative 

Pointer- 

Relative 

Immediate 

Direct 

x> 

0) 

X 

0> 

’D 

C 

6 

< 



Addressing 
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pointer names are associated with their related instruc¬ 
tions in the same column of table Ts lower half. 

Different addressing modes associated with the lower 
half of the table are located along the table's bottom. The 
second operands of the instructions LD SP, LD P2, LD 
P3, AND S, and OR S, all in the table's upper half, are of 
immediate mode. Blanks in the table identify illegal op 
codes. ■ 


Technical Forum is a feature intended as an interactive 
dialog on the technology of personal computing. The subject 
matter is open-ended, and the intent is to foster discussion and 
communication among readers of BYTE. We ask that aif cor¬ 
respondents suppiy their full names and addresses to be printed 
with their commentaries. We also ask that correspondents suppiy 
their telephone numbers, which will not be printed. 


Hexadecimal Digit 



8 

9 

A 

B 

C 

D 

E 

F 



PUSH EA 

LD T,EA 

PUSH A 

LD EAJ 

SR EA 

DIV EA.T 

SLA 

SL EA 

2-Byte Instructions 1-Byte Instructions 


CALL 8 

CALL 9 

CALL A 

CALL B 

CALL C 

CALL D 

CALL E 

CALL F 






MPY EA,T 

BND 

SSM P2 

SSM P3 


POP A 

AND S — 1 

POP EA 

OR S = 1 

SR A 

SRL A 

RR A 

RRL A 


LD E.A 




XCH EA r PC 

XCH EA.SP 

XCH EA.P2 

XCH EA.P3 


OR A,E 




RET 


POP P2 

POP P3 






BZ 


BZ P2 

BZ P3 


SUB A.E 




BNZ 


BNZ P2 

BNZ P3 


ST EA 

ST EA 

ST EA 

ST EA 


ST EA 

ST EA 

ST EA 


DLD A 

DLD A 

DLD A 

DLD A 


DLD A 

DLD A 

DLD A 











SUB EA 

SUB EA 

SUB EA 

SUB EA 

SUB EA 

SUB EA 

SUB EA 

SUB EA 


ST A 

ST A 

ST A 

ST A 


ST A 

ST A 

ST A 


on a 

OR A 

OR A 

ORA 

OR A 

OR A 

ORA 

ORA 











SUB A 

SUB A 

SUB A 

SUB A 

SUB A 

SUB A 

SUB A 

SUB A 


PC 

SP 

P2 

P3 

PC 

SP 

P2 

P3 


PC-Relative 

Pointer' 

Relative 

Immediate 

Direct 

-o 

<1) 

X 

8 

■a 

c. 

6 

3 

< 



Mode 


July 19&2 ■© BYTE Publications Inc 407 





































Hardware Review 


It All Depends on Your Viewpoint 

A Review of the ADDS Viewpoint Video Terminal 


Allen D. Moore 
28619 Southeast 225th St. 
Maple Valley, WA 98038 


A video terminal with a list price of $650 normally 
does not have such features as a separate keyboard, a 
choice of visual attributes, editing capabilities, and a 
12-inch video screen whose viewing angle can be ad¬ 
justed. Yet these are only some of the features found in 
the Viewpoint terminal manufactured by Applied Digital 
Data Systems (ADDS). When it was announced in March 



Photo 1: The Viewpoint video terminal manufactured by 
Applied Digital Data Systems . 


1981, 1 thought it could be a cost-effective addition to the 
home-computer system I was in the process of building. 
After my Viewpoint (see photo 1) arrived, almost daily 
use of it confirmed my initial impression—it's an impres¬ 
sive terminal for the price. 

Hardware Features 

The Viewpoint consists of two separate units: the key¬ 
board and the video display. A detachable coiled cord 
neatly connects the keyboard to the display unit. 
Although the external construction is all plastic, it seems 
sturdy enough for normal use. The 72-key keyboard, 
similar in design to an IBM Selectric typewriter, includes 
a separate numeric keypad to the right of the main 
keyboard. 

The keypad also contains a set of cursor-control keys 
that, when used in conjunction with the Shift key, permit 
the cursor to be moved up, down, right, left, or to home 
(upper left comer). Above the keypad are three keys 
labeled FI, F2, and F3. These "soft" keys have their func¬ 
tion assigned by the user. Each key produces a two-char¬ 
acter code sequence. The first character is a Control-B; 
the second is T, *7 !, or '3', corresponding to FI, F2, or F3, 
respectively. Pressing the Shift key while using these soft 
keys results in the second character being an exclamation 
point, quote, or pound sign. These keys open up a wide 
range of applications in interactive computing. For exam¬ 
ple, "Star Trek" fans could have one key for phasers, 
another for photon torpedoes, and a third for probe 
launching. Or an editing package could recognize them as 
various kinds of insert and delete commands. 

The rest of the keyboard is fairly standard. When 
power comes on, it is in an uppercase-only mode for the 
alphabetic characters. To get lowercase characters, you 
press the Lock key. It would have been nice if ADDS had 
added an LED (light-emitting diode) to indicate when the 
keyboard is in "all caps" mode, but this is only a minor ir- 
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At a Glance 

Name 

ADDS Viewpoint 

Use 

Video terminal 

Manufacturer 

Applied Digital Data Systems ine. 

100 Marcus Blvd. 

Hauppauge, NY 11787 
[5 76] 231-5400 

Price 

5650 

Dimensions 

Display unit: 35.6 by 36 8 by 31.4 on ff4 by 147,, by 
127 & inches] 

Keyboard unit: 38.1 by 1 7,8 by 6.7 cm 115 by 7 by 2V a inches] 
Weight: 10 kg {22 lbs) 

Features 

Two-position, tilting display with 30,5-cm f 12-inch) diagonal 
screen: format is 24 lines by 80 characters; displays 96 ASCII 
characters, plus special characters for French, German. Swedish, 
Danish, Spanish, and Dutch fswrtch-seiectabJe], formed in a 5 by 
8 dot pattern on a 7 by 10 dot matrix (lowercase letters have 
descenders]; five visual attributes available; reverse video, half 
intensity, blink, underline, and video suppress; four different cursor 
formats; control codes provide absolute and relative cursor posi¬ 
tioning, plus three screen-erase functions: separate 72-key Selectric- 
style keyboard jndudes numeric keypad and three function keys; 
RS-232C interface plus an auxiliary port: 110, 150. 300. 1200. 

2400 4800, 9600, and 19,200 bits per second switch-selectable: 
half or full duplex 

Documentation 

Viewpoint User Reference Card, Pan No, 518-30400, one page; 
Viewpoint User's Manual, Part No. 518-30000, 40 pages; How 
to Maintain Viewpoint, Part No. 518-30200 

Audience 

Virtually all personal-computer users 


ritation, One nice feature that has been included is that 
all keys have an auto-repeat feature. If any key is held 
down for more than a second, that character is repeated 
at a rate of about 16 cps (characters per second). The keys 
themselves are moderately stiff, providing good tactile 
feedback. I have had no problems with key bounce or 
missed characters. 

The display screen comes in an attractive white plastic 
housing with nonglare black trim. An LED in the lower 
right-front corner of the unit lights up when power is 
turned on. The power switch is in back, along with a fuse 
holder, the telephone-style 4-wire jack for the keyboard 
cable, the line cord, a DIP switch, two RS-232C connec¬ 
tors, and a contrast control. Underneath the unit toward 
the back is a little fold-out stand that tilts the screen to 
minimize glare from overhead lighting. 

The rear-panel DIP switch is one of two DIP switches 
in the Viewpoint (the other is located inside, on the main 
printed-circuit card). The outside DIP provides data-rate 
selection (the eight standard rates available are 110, 150, 


300, 1200, 2400, 4800, 9600, and 19,200 bps), auto scroll¬ 
ing, auto linefeed, half or full duplex, and a choice of 
parity (odd, even, marking, or spacing). 

The RS-232C connector marked EIA is the one used to 
connect your computer or modem. The connector labeled 
AUX can be used for another serial device, such as a 
printer. From the keyboard or from the host computer, 
the Viewpoint can be commanded to act transparently 
with respect to the input data stream. In this mode, 
everything received by the EIA port is passed directly to 
the AUX port without appearing on the screen. The ter¬ 
minal will not respond to any control commands until 
commanded back to the nontransparent mode. 

As impressive as the Viewpoint is from the outside, it is 
only when you remove the top cover that you really 
begin to appreciate what ADDS has done. With the cover 
off, you look down on the main printed-circuit board. 
The 6,5- by 8-inch board contains only 11 integrated cir¬ 
cuits, 

ADDS had Standard Micro Systems build it a 
custom LSI (large-scale integration) video-controller inte¬ 
grated circuit. The result was a 28-pin package that 
streamlined the Viewpoint's design considerably. A Zilog 
Z8 microprocessor controls the input and output of data, 
and a 2K by 8-bit memory device serves as the video 
memory. 

The remaining eight ICs are common TTL (transistor- 
transistor logic), including two for RS-232C interfacing. 
Also seen is the other DIP switch. One pole of this switch 
enables you to select light characters on a dark back¬ 
ground (or vice versa). Other switches select parity 
enable or disable, a 50- or 60-hertz (Hz) screen-refresh 
rate, a steady or blinking cursor, and a box-type or 
underline cursor. 

Also, in addition to the standard ASCII character set, 
six international character sets are available: Belgium/- 
France/Azerty, Germany/Switzerland, Sweden/Finland, 
Denmark/Norway, Spain, and the UK/Netherlands. 
Some of these sets rearrange the keyboard slightly. It 
would have been nice if these additional symbols could 
have been indicated on the keyboard. You are probably 
thinking, "Neat, but why do I care if my terminal can 
type in French?" Well, foreign-language character sets 
open up yet another application for the personal com¬ 
puter. Wouldn't it be nice to have your computer drill 
you in French and actually be able to type your 
responses using the correct punctuation and characters? 
And as the new low-cost printers continue to add special 
features like foreign-language character sets (for example, 
the Epson MX-80), even more possibilities open up. How 
about word processing —auf Deutschl The Viewpoint 
also has a switch setting for one more alternate character 
set. It's marked "reserved" in the documentation and ap¬ 
pears not to be used. It would have been nice to have had 
APL here. 

One other option can be selected. The printed-circuit 
board contains a place for a jumper. Soldering in a piece 
of wire here causes the terminal "bell" to sound each time 
a key is pressed. I tried this out and quickly decided it 
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Hexadecimal 


Command 

Code 

From Keyboard 

Backspace 

08 

BACKSPACE or CTRL-H 

Cursor Addressing, Absolute 

IB 59 r c* 

ESC V ‘row char' ‘column char 9 

Cursor Down 

0A 

CTRL-J or SHIFT! 

Cursor Home 

01 

CTRL-A or SHIFTHOME 

Cursor Lett 

15 

CTRl-U or SHIFT— 

Cursor Right 

06 

CTRbF or SHIFT— 

Cursor Up 

1A 

CTRL-Z or SHIFT! 

Erase to End of Line 

IB 4B 

ESC K 

Erase to End of Page 

IB 6B 

ESC k 

Erase Screen 

OC 

CTRL-L 

Keyboard Lock 

IB 35 

ESC 5 

Keyboard Unlock 

IB 36 

ESC 6 

Monitor Mode On 

— 

CTRL-1 

Monitor Mode Off 

— 

CTRL-2 

New Line 

00 

CTHL-M or RETURN 

Ring Bell 

07 

CTRL-G 

Set Attribute 

IB 30 x** 

ESC 0 attribute char' 

Store Control Character 

IB 5A 

ESC Z 

Tag Bit Set 

0E 

CTRL-N 

Tag Bit Reset 

OF 

CTRL-O 

Transparent Print On 

IB 33 

ESC 3 

Transparent Print Off 

IB 34 

ESC 4 


*r and c are the row and column numbers plus 20 hexadecimal. Row and column numbering begins with 0, 
**x is the visual-attribute-code byte. See table 2; 

Table X: Command codes for the ADDS Viewpoint. 


was annoying—the bell's sound is quite piercing. How¬ 
ever, in some situations this could be a useful extra. 

The bell is located inside the keyboard unit, which is 
another example of simplicity in design. Taking the bot¬ 
tom off reveals a sturdydooking printed-circuit board 
with just five integrated circuits, one of which is an Intel 
8021 single-chip microcomputer (the keyboard con¬ 
troller). 

Having the keyboard as a separate unit is a feature I am 
appreciating more and more. My crowded workbench 
does not have enough room for a conventional video ter¬ 
minal with an integral keyboard. With the Viewpoint, 
however, I can position the display unit off to one side 
and still have ample room for the keyboard. If things are 
really crowded, l can even put the keyboard in my lap! 

The Viewpoint's display format is the standard 24 lines 
of 80 characters. The display uses a white, medium-per¬ 
sistence phosphor. Uppercase characters are formed 
within a 5 by 7 matrix, but lowercase characters with 
descenders use another dot row to give a true lowercase 
format. Ten dot lines are allotted to each character row. 
The top row is always blank and serves to separate the 
character from characters in the line above it. The bot¬ 
tom row is used for the underline character. 

Control Codes 

Having covered all the hardware features, I'd now like 
to briefly describe the control codes recognized by the 
terminal (see table 1). Absolute cursor addressing is avail¬ 
able, as are relative cursor-control commands. The three 
erase commands are Erase to End of Line, Erase to End of 
Page, and Erase Screen. The keyboard can be "locked" 
and will not recognize any keypresses until receiving an 


unlock command. A monitor mode is available that 
displays all control codes as underlined characters. For 
example, CTRL-G would appear as G . A command 
called Store Control Character performs the same func¬ 
tion as the Monitor Mode command, but acts only on the 
next character in the data stream. 

Four different visual attributes can be applied to desig¬ 
nated portions of the screen: half intensity, blink, reverse 
video, and underline. These attributes can also be com¬ 
bined in a variety of ways to produce striking visual 
effects (see table 2). Video can also be suppressed 
entirely. 

The areas of the display to be affected by the chosen 
visual attributes are designated by setting a tag bit 
associated with each character position on the screen. 



Hexadecimal 

Attribute 

Code 

Normal 

40 

Halt Intensity 

41 

Blink 

42 

Half Intensity, Blink 

43 

Video Suppress 

44 

Reverse Video 

50 

Reverse Video, Half intensity 

• 51 

Reverse Video, Blink 

52 

Reverse Video, Half Intensity, Blink 

53 

Underline 

60 

Underline. Half Intensity 

61 

Underline, Blink 

62 

Underline. Haif Intensity. Blink 

63 

Table 2: Visual-attribute codes for the Set Attribute com- 

mand (ESC 0 x). Four attributes — 

half intensity t blink, 

reverse video, and underline—can be combined in a number 

of ways , though not all combinations 

are included. 
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Unfortunately, a selected attribute will affect all char¬ 
acters tagged. It is not possible, for example, to have part 
of the screen in reverse video and another part blinking. 

Documentation 

The documentation that arrived with my terminal con¬ 
sisted of a photocopy of the user-reference card and a 
postcard, addressed to the president of ADDS, for any 
comments I might have. However, two manuals are 
available as optional extras. The user's manual costs $15; 
the maintenance manual costs $75. Since ADDS claims a 
10,000-hour MTBF (mean time between failures) rate for 
the Viewpoint, I decided not to get the maintenance 
manual right away. 

Conclusions 

The ADDS Viewpoint offers good performance and a 
number of special features for the surprisingly low price 
of $650. Some of these features, such as a separate key¬ 
board and function keys, have been found only on ter¬ 
minals costing much more. 

Human-interface considerations were taken into ac¬ 
count in designing a two-position tilting display and a 
keyboard unit housed separately. This is a welcome step 
in the direction of making data-processing equipment 
more compatible with the people who will be using it, 
rather than requiring people to adapt to the equipment. 

Function keys providing up to six unique control-code 
sequences enable you to customize the keyboard for a 
specific application. The host computer can be pro¬ 
grammed to respond to these codes in any manner you 
desire. The Viewpoint has a large command repertoire, 
responding to the 22 ASCII command codes listed in 
table 1. 

Six alternate character sets are switch-selectable to pro¬ 
vide special characters and punctuation marks required 
by foreign languages. Although this feature was no doubt 
included to enhance the Viewpoint's reception by the 
overseas market, it also opens up possibilities for users in 
the United States. Used in conjunction with a printer that 
has foreign-language character sets, a word-processing 
system becomes practical for people such as translators, 
foreign-language students, and businesspeople doing 
business both here and abroad. 

The well-built Viewpoint's low component count 
should result in good reliability and ease of repair when 
something does go wrong. The 10,000-hour MTBF rate 
works out to almost 417 days of continuous operation. 

The documentation that comes with the terminal is 
adequate to set up the Viewpoint, but the Viewpoint 
Users Manual should be consulted to fully understand 
some of the commands. Unfortunately, it seems to take 
an inordinate amount of time to receive a copy of the 
manual. 

For the money, I don't believe you can do better than 
the ADDS Viewpoint. At the same time, it's a quality 
piece of equipment. I recommend it to anybody looking 
for a low-cost, quality terminal for either personal or 
business use.B 
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Get Fasti 
el ivery and 
Discount Pricing 
on Personal, Business 
and Hobby Software! 

• Free Delivery on Orders Over 
$50.00! 

■ Over 1,000 Programs From 
Over 80 Manufacturers 

■ Massive Inventory - 95% of 
Orders Ship Within 24 Hours 

■ 15 - 25% Discount On All 
Products For Example: 

List Now 

DB MASTER® $229.00 $179.00 

VISICALC® $250 00 $199.00 

TIME ZONE $99 95 $77.50 

DAVIDSMIDNIGHT MAGFC $34 95 $27 50 

Hardware 

Zenith 12” Green Monilor $149 95 

Lower Case ROM 29,00 

iymac Parallel Printer Board . 139 00 

C ITQH Daisy-Wheel Printer NEW 1,995 00 

C IT OH Do! Matrix Printer: 100 CPS, 

Bi-directional, Hi-Res Graphics NEW 795.00 

Zenith Computer Systems & Accessories. Gall 

Smith-Corona Daisy-Wheel Printer ... Now Prim . 750.00 

Blank Diskettes 

Elephant Memory Systems {E M S.J 

Heavy Duty, Guaranteed 100% Error Free, with Hub Rings 

^ j E.M.S. Memorex Maxell 

5% Single Sided 

Single Density, Soft Seel or ... $24.96 $34.95 $38.95 

5 V Single Sided, Double Density 

Soft Sector 10 Sector or 16 Sector 34.95 39 95 49,95 

Double Sided. 8" and Other Disks Available, 

DISK Drive Head Cleaning Kits 

Compatible Wilh Any Single or Double-Sided Diskette Drives 

5V Head Cleaning Kit, FD-5 .$30 00 

8” Head Cleaning Kit. FD-fi ..30 00 

ALL Software and Accessories From These end Of bet Manufacturer* 

Are Available With Full, No Hassle 90 Day Guarantee 

Adventure International - Broderbund Software ■ Budgeco - Datasott 
Ed u-Were - Gebefli- Hayden - Howard - Innovative Design - Micro Lab 
Micro Pro - Microsoft - Muse - On-Line Systems - Piccadilly Sensible 
Visicorp [PersonalSoftware] - Sirius - Stoneware - Synergistic ■ TG Products 



$129 95 
24,95 
105.00 
1,495.00 

525.00 



t> 



95% 

of orders 
shipped within 
24 hours! 


We take MasterCard and ViSA (Include card number and expiration date), 
Maryland residents add 5% sales tax. Include $2,00 for postage on orders 
less than $50.00. Add $1.50 for C O D. orders. Foreign and hardware extra. 
Send for free catalog Prices subject to change. 

n Apple is a Registered Trademark of Appie Computer, Inc, 

'F" ATARI is a Registered Trademark of ATARI, Inc, 

® TRS-80 is a Registered Trademark of Tandy Corporation. 

[Dealer inquiries invited] 

Chromanetics Corporation 

4084 HOWARD AVENUE • KENSINGTON, MO 20895 


BALTO. - ANNAPOLIS 
MO., D.C., NORTH VA. 
OUTSIDE MARYLAND 


(301) 532-2506 
(301) 949-4468 
1-800-368-2805 



Circle 78 on Inquiry card. 
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Software Review 


Database Management 
with Ashton-Tate's dBASE II 


Jack L. Abbott 
8525 North 104th Ave, 
Peoria, AZ 85345 


At a Glance 

NAME 

dBASE II Version 2.02A 

Type 

AssembFy-language relational database management system 

Manufacturer 

Ashton-Tate 
9929 Jefferson 
Los Angeles, CA 90230 
(213) 204-5570 

Price 

$700 

Format 

Two disks for TRS-8Q Model If, North Star; Apple fl with Z8Q card, 
IBM soft sector, single density; other formats available 

Software Required 

CP/M operating system, version 1.4 or 2.xx 

Language 

8080 machine ianguage 

System Needed 

Any microcomputer with a 2 80, 8080 or 8085 processor; at least 
48K bytes of memory; 24-fine by 80-coJumn display; printer 
required 

Documentation 

220-page loose-leaf manuaf 

Audience 

Anyone with a microcomputer who wants a good database- 
management system. 


dBASE II is a database management system (DBMS) 
program developed by Ashton-Tate of Los Angeles, 
California. A DBMS program accepts data in a format 
you establish, sorts it in the order you desire, and ex¬ 
cerpts, summarizes, and mathematically manipulates the 
data as required. The program then presents the data in 
the format (report) that you set up. The report can be in 
the form of a table, a check, an invoice, or any similar 
document. Potential uses for a DBMS program are broad 
and include form generation, mailing lists, check writing, 
inventory, and accounting. 


You can use the trial disk for up to 
30 days and still return the 
dBASE II package for a refund. 


Because a DBMS is designed to handle applications 
ranging from simple to very complex, any review must be 
general in nature, Ashton-Tate has a novel promotional 
offer that should help you determine if this rather expen¬ 
sive ($700) program will suit your particular application. 
If you order the dBASE II package you 11 receive a trial 
disk as well as the conventional distribution disk. The 
trial disk can handle only a limited number of data 
records, but in other respects it's identical to the regular 
dBASE II disk. You can use the trial disk for up to 30 days 
and still return the dBASE II package for a refund. When 
you open the envelope containing the dBASE II disk, the 
sale becomes final. 
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Listing 1: A listing of the display invoked by dBASE U’s CREATE command. This display helps the user set up a format for input. 
The number of each field appears at left , followed by its data type, its width, and (optionally) its number of decimal places * Data 
types are "C" for character , "AT for numeric, and "V' for logical. 

ENTER FILENAME? MOBINV 

ENTER RECORD STRUCTURE AS FOLLOWS? 

FIELD NAME,TYPE , WIDTH,DECIMAL PLACES 


GO X STOCK =NU,C,15 REMARK; 

002 SUPPLIER,C,15 

003 MODEL, C , 10 

004 ORD: DATE, C, 9 

005 REC:DATE, C , 9 

006 COST,N,10,2 

007 SELL;PR,N,10 

OOS 

INPUT DATA NOW"? N 

dBASE II is a “relational" DBMS as opposed to the 
more common "tree" or "hierarchical" type. It's beyond 
the scope of this article to discuss these different types in 
detail, but I will say now that a well-designed relational 
DBMS is fast and eliminates a considerable amount of the 
program overhead required by some other types. At the 
end of this article, I will touch on the differences among 
the major types of DBMS programs* 

dBASE II requires CP/M operating system version 1.4 
or 2,xx and 48K bytes of memory. Z8Q-, 8080-, or 
8085-based microcomputers are required because the pro- 
gram is written in machine language. Among the many 
computers using these processors are the TRS-80 Model 
II, North Star, Dynabyte, Vector Graphic, and the Apple 
II (with the Z80 card). Most applications of dBASE II re¬ 
quire disk drives with a total storage capacity of at least 
30OK bytes. Simple programs can be developed without a 
printer, but for complex program design or extensive 
report output a printer is essential. dBASE II also requires 
a display terminal with at least 24 lines and 80 columns 
and an addressable cursor* 

The program documentation contains two manuals in 
one book* The first is a narrative description and the sec¬ 
ond a programmer's manual, I found it necessary to 
review the pertinent portions of both manuals to under¬ 
stand some of the program functions. It would help if the 
document were indexed or if the two sections were con¬ 
solidated. Much of the program description is excellent, 
but some operations are not described in sufficient detail. 
In a few instances commands and their descriptions differ 
from one section to another. 

To install the program you use a menu to indicate what 
kind of equipment you have. You then follow the nar¬ 
rative portion of the documentation to establish the for¬ 
mat for data input. I developed a mobile-home inventory 
program to help me learn how to use dBASE II and to 
demonstrate some of the program's functions* I finished 
the program less than three hours after I received the 
dBASE II package. This is quick indeed and speaks well 
for both the documentation and the DBMS design. 


Tbi& comment does not appear 
on the display. Field # i is 
Stock Number, C-a character field 
, 15 characters in 1ength. 

Field # 4 is Order Date, # 5 is 
Received Date, # 7 is Sale Price 


Listing 2: A listing of dBASE IT$ display that prompts the user 
for input. The prompts at left request data on each of the fields 
in accordance with the user's design of the input format (as 
shown in listing 1). The colons show the extent of each field. 

RECORD n =00001 

STOCK:NU : : 

SUPPLIER : = 

MODEL : s 

□RD:DATE : s 

REC:DATE : : 

COST : s 

SELL:PR : : 


Developing an Inventory Program 

The first step in developing the inventory program was 
to establish the input data format* All the fields (items of 
information) pertaining to a single mobile home comprise 
a record. All the records taken together make up a file. 
dBASE II can have up to 65,345 records per file and up to 
1000 characters per record divided among a maximum of 
32 fields* No single field can be longer than 254 char¬ 
acters. 

To begin establishing an input data format, you type 
the command CREATE, and get the first three lines of 
display like the printout shown in listing I, 

After determining the fields' names, lengths, and 
types—"C" for character, "N" for numeric, or “L" for 
logical {true or false)—entering data is simply a matter of 
typing it in. The program gives prompts to ensure that 
only legal entries are made. With the excellent full-screen 
editor, you can move the cursor around the display at 
will and then type in new parameters at the cursor loca¬ 
tion, In a display like the printout shown in listing 1, the 
last line of the display is ''INPUT DATA NOW?" You 
can enter data records directly at that time or later by 
entering the command APPEND* Either choice generates 
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Listing 3: dBASE Ifs output reflecting data entered on five different records. Each record from number 1 through 5 has seven fields 
describing a mobile home: stock number, supplier, model order date , received date , cost , and selling price (listed on a second line in 
every case). dBASE II made this listing in response to the LIST command . 


ooooi 

iQOOO 

1234567XYZ 

PALN HARBOR 

2BR3BA60F 

01/05/81 

02/20/81 

14375.75 

00002 

16000 

123456XYZ 

NASHUA 

1BR15B40F 

03/02/81 

04/06/81 

12789.00 

0003 

18505 

23456MNB 

LAYTON 

2BR1BA40F 

01/03/81 

02/04/81 

14000.00 

00004 

24000 

234567ABCDE 

AIRSTREAM 

EXCELLA 

01/06/81 

03/06/81 

21000.00 

00005 

31650 

TRW1457Q 

SKYLINE 

2BR1BA79F 

04/03/0! 

05/08/81 

24987.65 


a display like the printout shown in listing 2. 

The next step in using the inventory program is to type 
in the information for each mobile home. The full-screen 
editing feature and a global edit (all records or selected 
records of the entire file) are available to make any 
changes required. The RECORD $ is assigned and incre¬ 
mented by the program automatically. Listing 3 shows 
five data records 1 entered. This display was obtained in 
response to the dBASE II command LIST. 

Manipulating Data 

You can manipulate data in individual records or 


globally. Data manipulations supported include 
mathematical (+, —, /, and *), relational (>, <, = , 
etc.), and logical (not, and, or). dBASE II permits any 
reasonable data manipulation. Three examples follow: 
(1) SELLiPRI (sale price) can be multiplied by 1,05 global¬ 
ly to include a 5 percent sales tax in ail sale prices; (2) 1 
could have included additional fields called QUANTITY 
and TOTAL:PR (total price) in the input record structure 
and then multiplied QUANTITY by COST and deposited 
the result in TOTAL :PR; (3) The relational and logical 
functions permit selection of individual records or groups 
of records, I can select all mobile homes supplied by 


YOU’VE JUST FOUND 


THE MISSING UNK! 

fe===~=r| 



Computer Shopper is your link to individuals who buy, sell and trade computer 
equipment and software among themselves nationwide. No other magazine fills 
this void in the marketplace chain 

Thousands of cost-conscious computer enthusiasts save by shopping in Computer 
Shopper every month through hundreds ot classified ads. And new equipment 
advertisers offer some of the lowest prices in the nation. 

Computer Shopper s unbiased articles make for some unique reading among 
magazines and there's a "help" column to answer difficult problems you may have 
with interfacing, etc. 

For a limited time you can subscribe to Computer Shopper with a sin month trial 
tor only $fi. _ 

0 month trial, *0°° Call Toll Free 800-327-9920 

S £ n( | p except Florida. Hawaii. Alaska 

check to: m campUTBR shopper 

• P.0. Box F302 •Titusville, FL 32780 

305-269-32)1 



JUST ADDH 
PERIPHERALS 


EPISODE 

THE 

VERSATILE 
COMPUTER 


EPISODE is a CP/M^comput- 
er with 1.6 M byte of disk 
storage on dual 5Y4 flop¬ 
pies, Its compact design 
provides a wide range of 
standalone or network appli¬ 
cations including data base 
sharing. 

EPISODE gives you total 
flexibility. You can add your 
own CRT and Printer, what¬ 
ever brand and price range 
you choose. All the logic in¬ 
cluding the 64K RAM mem¬ 
ory is contained on a single 
6" x 8" circuit board ensur¬ 
ing maximum reliability. 


■Siipervyz is a tradeiriarH ol Epic Compuler 
Corporation CPfM is 3 iradamarh of Dig Mat 
Research 


EPISODE includes a unique 
software system called 
SUPERVYZ™ - a menu 
based software control sys¬ 
tem that allows the user to 
integrate application pro¬ 
grams. 

Dealer inquiries invited, 
foreign and domestic. 


Epic Computer Corporation 
7542 Trade Street 
San Diego, CA 92121 
Tel: 714-695-3560 
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Listing 4: A report generated by dBASE IIs REPORT command. This report presents almost the same information as listing 3, but 
uses a clearer format and provides totals of costs and sale prices. 


MOBILE HOME INVENTORY REPORT 


DATE STOCK NO. 

RCVD. 


SUPPLIER 


COST SALE PRICE 


02/20/81 

04/06/81 

02/04/81 

03/06/81 

05/08/81 


1234567XYZ 
123456XYZ 
23456MNB 
234567ABCDE 
TRW14578 


PALM HARBOR 

NASHUA 

LAYTON 

AIRSTREAM 

SKYLINE 


14375-75 

18000 

12789-00 

16000 

14000-00 

18585 

21000.00 

24000 

24987.65 

31650 


** TOTAL ** 


87152.40 


108235 


Nashua and Skyline and increase their sale price by 20 
percent by entering this command: 

REPLACE ALL SELLrPR WITH SELL:PR/.8 FOR 
SUPPLIER = "NASHUA' .OR.; 'SKYLINE* 

It's possible to sort the file using a field of any type 
other than logical. As an alternative, dBASE II will index 
the file. This feature lets you sort all the records by using 
only the data in one user-specified "key" field. A record 
can then be retrieved very quickly because only the key- 
field data need be searched, as opposed to all the fields of 
each record in the file. I used a 2000-record, 4000-field 
simulated database to test this DBMS and located in¬ 
dividual records within an unbelievable 2 seconds. After 
locating the desired record, you can then display as many 
more sequential records as you wish by entering the com¬ 
mand DISPLAY NEXT ##. This speed and versatility 
means that real-time updates are easy to do. You can 
search an inventory file for a specific item (record) in sec¬ 
onds. You can edit the record in a few more seconds to 
reflect any changes in quantity or reorder requirements, 
for example. 

Files generated by CP/M use a standard data format 
(SDF) while CBAS1C and many other languages generate 
delimited formats. dBASE II includes a program module 
to convert either format to or from the file structure used 
by dBASE II. This is a very useful feature. The user must 
be certain that the dBASE II file structure field lengths are 
the same as those of the foreign file being converted to the 
dBASE II format. Selected fields from two different 
databases may be combined to form a third database by 
use of the command JOIN. 

Making Reports 

This brings us to the report function. Using the index 
feature you can find and list individual or sequential 
groups of records within a few seconds. Individual or 
nonsequential groups of records can be selected from a 
2000-record database within two or three minutes using 
the logical and relational commands. dBASE II uses the 
CP/M convention of control P to initiate and terminate 


listing on the printer of the records or other information 
you have selected. In addition, dBASE II has a REPORT 
command that does a limited amount of formatting and 
totaling of field data. The program leads you through 
definition of the report format. Listing 4 shows a typical 
report generated by this command. 

Using the features reviewed up to this point, anyone 
familiar with CP/M can create in a few hours a dBASE II 
program that matches the complexity of the program that 
I have described. 


BDOSERROR- 

ON B:BAD SECTOR 



Before disk errors rum your work again order BADLIM. 

■ BAD Li M assures the reliability of your CP/M 
computer. 

■ You can use your disks 10 times longer without 
losing your data AND your time. 

* BADLIM checks thoroughly your disk marking all 
the blocks which have defective sectors. The 
operating system will know that those sectors 
should be skipped. 

■ BADLIM is the only program that gives protection 
for soft and hard errors. 


■ The first time BADLIM will list which files in your 
disk are on bad sectors, so you can take action to 
correct it. 


■ But thereafter the bad areas in your disk will be 
automatically by-passed. 

■ For CP/M 1.4 single density and for CP/M 2.xx of 
any format and density. It is a must for Winchester 
as the media cannot be replaced. 

BADLIM cost only $73. Whatever the reason you have 


to use a computer you need BADLIM. Contact your 
dealer or call us today. 

BLAT RStD Corp., 8016 188th. St SW, Edmonds 
WA 98020. Phone: 12063 77M408 ^ - -- - 

DEALER INQUIRIES INVITED. BADLii-M 
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Send today for our NEW full-color 
56-page catalog with continuous 
checks, statements, invoices, stationery, 
envelopes, supplies and accessories. 

We will also send our FORMS 
SELECTOR GUIDE, to help you find the 
right forms for your software. 


• Quality products 
at low prices 

• Available in small quantities 

• Fast Service 

• Money-Back Guarantee 

• Convenient TOLL-FREE 
ordering 


Fast Service by mail or . .PHONE TOLL FREE 
1 + 800 - 225-9550 

Mass, residents 1 + 800 922 8560 
8:30 a.m. to 5:00 p.m. Eastern Time Monday — Friday 

Please rush a new comput er forms cafe log 1o 


CITY. STATE and ZiP 


Hardware and Software berng used 


I _Computer Ibrnis_ J 

7 8 Hollis Street, Groton. Massachusetts 01471 
A division ot New England Business Service, Inc. 


CODE 31460 


Command Files 

The preceding mobile-home-inventory DBMS program 
used individual commands- By using a word processor or 
editor {not included in dBASE II), you can group com¬ 
mands in a command file, AshtonTate says it will in the 
future build in the ability to create command files. 

It f s necessary for you to learn the dBASE II structured 
programming language to develop a comand file. If you 
name the mobile-home command file MGBINV.CMD, 
you could call it by typing DO MOBINV. You can struc¬ 
ture a command file to provide a menu selection of the 
action wanted, including add, delete, edit records, and 
print a report. One command file may include up to 16 
calls to other command files. You could also post the ap¬ 
propriate dollar figures to an accounting file for process¬ 
ing by another DBMS-program module. 

In addition, a command file can generate a more 
sophisticated report than the REPORT command, A 
series of instructions places the data items at specific loca¬ 
tions on the terminal or printer page. The row (line) and 
column positions are designated as grid coordinates. The 
real-time update of the inventory program mentioned 
earlier could be included in the command file and an in¬ 
voice or receipt printed along with the search and adjust¬ 
ment of the inventory. 

Advantages of the Relational DBMS 

dBASE II is a "relational" DBMS in which each data 
record in a file effectively {but may not actually) contains 
all the data fields necessary for a group of application 
programs. The application programs all operate as an in¬ 
tegral part of one DBMS rather than as numerous 
autonomous modules. Pointer files are eliminated, and 
that reduces program overhead and complexity. This 
design, combined with machine-language programming, 
results in a very fast, efficient DBMS. Because the whole 
structure is integrated, limiting access for security pur¬ 
poses in multiuser systems can be a problem. James Mar¬ 
tin's Principles of Data-Base Management (Prentice-Hall, 
1976) is one of many books that gives a thorough evalua¬ 
tion of the different types of DBMS programs. 

Conclusions 

Both fast and versatile, dBASE II is a superb program 
with generally excellent documentation. A newcomer to 
computing can easily develop a DBMS program with all 
the features of the mobile-home inventory example. I did 
extensive testing with a 4000-field database and found no 
program breakdowns or deficiencies. The dBASE II struc¬ 
tured programming language lets you present or enter 
data in specialized formats such as mailing lists, checks, 
and invoices. You must, however, provide your own 
word processor or editor program if you're going to gen¬ 
erate command files. 

dBASE II can do real-time updates of the database. 
This can be of great value, particularly for inventory ap¬ 
plications. But if you are in a multiuser environment you 
might have security problems because the database infor¬ 
mation may be available to all users. 9 
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Clubs and Newsletters 


TRACE 

The Toronto Region Asso¬ 
ciation of Computer En¬ 
thusiasts (TRACE) is a non¬ 
profit organization for any¬ 
one interested in computing. 
Yearly dues are $13, which 
includes The TRACE News¬ 
letter and admission to group 
meetings. The newsletter is 
available separately for $5 a 
year. Noncommercial ads are 
free with paid subscriptions* 
Contact TRACE , POB 6922, 
Station A, Toronto, Ontario 
M5W 1X6, Canada, 


Hobbyists Meet in 
the Lend of Lincoln 

The Woodsfield Area 
Computerist Organization 
(WACO) is whacko about all 
types of computers: TRS-80s, 
Ataris, 6800s, Heaths, and 
Z80s, The club has a large 
number of special-interest 
groups and a large publica¬ 
tion known as the WACO 
Post * The Post is packed with 
software reviews, informa¬ 
tion on bulletin-board sys¬ 
tems, and programming 
hints. The club meets month¬ 
ly at the downstairs meeting 
room in the Schaumburg 
Public Library. Annual dues 
are $6, which includes a sub¬ 
scription to the newsletter. 
Contact WACO, Steve Gib¬ 
son, 723 Sunfish Point, 
Schaumburg, IL 60194, 


Sorcerer's Apprentice 

The Sorcerer's Apprentice 
Users Group produces a 
newsletter eight times a year. 
The newsletter is packed with 
information for Sorcerer 
users of all degrees of exper¬ 
tise. The group maintains a 
computerized bulletin-board 
system in the Detroit, 
Michigan, area. Membership 


in the group is open to 
Sorcerer users world-wide. 
Annual dues are $18 in the 
United States, $24 in Canada 
and Mexico, and $32 else¬ 
where* In the Detroit area, 
the bulletin-board system can 
be accessed by calling (313) 
535-9186 (ring-back). For fur¬ 
ther information, contact the 
Sorcerer's Apprentice, POB 
33, Madison Heights, MI 
48071; or contact the group 
president, Don Gottwald, at 
(313) 286-9265. 


Amateur Group 
In Washington 

Membership in the Wash¬ 
ington Amateur Computer 
Society is open to anyone in 
the Washington, D,C., area 
interested in amateur com¬ 
puting, Dues are $3.50 per 
year. The society produces a 
newsletter, The Journal of the 
Washington Amateur Com¬ 
puter Society , and is working 
on a hardware message sys¬ 
tem for the publication. The 
newsletter has information 
on club meetings, industry 
happenings, and projects. 
Contact the Washington 
Amateur Computer Society, 
4201 Massachusetts Ave., 
#168, Washington, DC 
20016. 


Heath Fans Meet In 
Pacific Northwest 

The Pacific Northwest 
Heath Users Group 
(PNHUG) meets on the first 
Monday of even-numbered 
months at the Heathkit 
Center, 505 8th Ave. North, 
in Seattle, Washington, at 7 
p.m. On odd-numbered 
months, the group meets on 
the second Thursday at the 
Heathkit Center, 15439 53rd 
Ave. South, in Tukwila, 
Washington, also at 7 p.m. 
For more information, con¬ 


tact PNHUG, Nathan A. 
HaU, POB 993, Bellevue, WA 
98009, (206) 363-3927, 


Michigan Hobbyists 
Are Active 

The South Eastern 
Michigan Computer Organi¬ 
zation (SEMCO) meets on 
the second Sunday of the 
month at the Ford Automo¬ 
tive Safety Center Audito¬ 
rium at 7 p.m. The group 
produces a monthly newslet¬ 
ter, Data Bus , that is packed 
with hardware and software 
reviews and notes from 
special-interest groups. 
SEMCO operates a 300-bit- 
per-seeond message service 
that allows members to send 
and receive messages, write 
BASIC programs, execute 
stored programs such as 
games, and access the 
Michigan Occupational In¬ 
formation System. Member¬ 
ship in SEMCO costs $10 per 
year, which includes a sub¬ 
scription to the Data Bus. 
Contact SEMCO, POB 
02426, Detroit, MI 48202, 


Superletter 

Superletter is an interna¬ 
tional newsletter devoted to 
the Intertec Superbrain and 
Compustar computers. Super¬ 
letter is packed with technical 


Sluder, a Compupro sys¬ 
tems center, is running a 
sweepstakes in which three 
winners will be awarded an 
assembled and tested God- 
bout Compupro CPU 
8085/8088 processor board. 
To enter, send your name and 
address on a 3- by 3-inch post- 


news, accessory ideas, and 
CP/M software designs for 
the Superbrain. Other features 
include a technical comer, a 
question-and-answer forum, 
news from the Intertec fac¬ 
tory, interviews, and classi¬ 
fied ads, A subscription to the 
Superletter offers readers the 
opportunity to shop for 
enhanced PROMs (program¬ 
mable read-only memories), 
advanced BIOS (basic in¬ 
put/output subsystems), 
graphic packages, and other 
hardware and software prod¬ 
ucts, Annual subscription 
rates are $20 in the U.S, and 
$35 elsewhere* For complete 
details, contact Superletter f 
FOB 3121, Beverly Hills, CA 
90212, (213) 277-2410. 


SCAN Eyes 
Computers In Arts 

SCAN: Small Computers in 
the Arts News keeps a watch¬ 
ful eye on the use of small 
computers in the arts. It's 
filled with news of products, 
software, hardware, books, 
events, and people in the 
news* SCAN also acts as a 
clearinghouse for those inter¬ 
ested in using small computers 
in the arts. Subscriptions cost 
$8 per year (10 issues). Further 
information is available from 
SCAN, POB 1954, Philadel¬ 
phia, PA 19105* ■ 


card to Sluder, POB 951, 
Westminster, CA 92683. The 
drawing will be held on July 
16, 1982; winners will be noti¬ 
fied by mail. Employees of 
Godbout Electronics and any¬ 
one with the last name Sluder 
are ineligible.® 


BYTE s Bits 


Win a Compupro Board 
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Software Received 


Apple 

Apple Flasher, a utility pro¬ 
gram for developing high-res¬ 
olution graphics for the Apple 
II. Floppy disk, $34.50. Crow 
Ridge Associates Inc*, FOB 
90 r New Scotland, NY 12127* 

Audex, a collection of utili¬ 
ty programs to create, edit, 
and play sounds for the Apple 
IL Floppy disk, $29,95. Sirius 
Software Inc., 10364 Rocking¬ 
ham Dr,, Sacramento, CA 
95827, 

Deadline, an interactive 
role-playing program for the 
Apple II. Floppy disk, $49,95, 
Infocom, 55 Wheeler St., 
Cambridge, MA 02138. 

DOS File Exchange, a tele¬ 
communications software 
package for the Apple 11 Plus, 
Floppy disk, $45. Arrow 
Micro Software, 11 Krngs- 
ford, Kanata, Ontario, K2K 
1T5, Canada. 


8080/8085 Assembler, a 
cross-assembler for the Apple 
II. Floppy disk, $39. A,M,1, 
Electronics, 851 Richmond 
Rd,, Lyndhurst, OH 44124. 

Estate Tax Plan, a program 
package to solve complex 
estate tax-planning problems 
for the Apple IL Floppy disk, 
$695, Aard va rk Software 
Inc,, 783 North Water St., 
Milwaukee, W1 53202, 

GraFORTH, a graphics 
programming language for the 
Apple IL Floppy disk, $75, In- 
soft, Suite 202B, 10175 South¬ 
west Barbur Blvd., Portland, 
OR 97219. 

The Graphics Magician, a 

graphics development pack¬ 
age for the Apple II. Floppy 
disk, $59,95, Penguin Soft¬ 
ware, 830 4th Ave,, Geneva, 
IL 60134. 

Hungry Boy, an arcade- 
type game for the Apple 11. 


TELEPHONE 
VOICE RESPONSE 

The V100 interactive voice synthesizer 

with telephone interface h an Apple tl®or IBM Personal 
Computer® compatible, low-cost, solution to remote 
data base access arrangements. 

$3950° 

VITO-A 

• Direct telephone connection, auto-diaE/answer 

• Touch-tone^ generation and detection 

• Includes 1000 word, LPC allophone vocabulary 

• Software for sentence/library construction 

• Expandable with 300 ($150) or 1300 ($495) high 
quality LPC words 

For a demonstration call toll free (800) 538 7002 
In California call (408) 942-1595 

WMITT ©@E3P > @[3fi£D , D©l}{] 

2405 Qume Dr ,Sun lose, CA 95131 


\4Q&) 942*1037 



Floppy disk, $24.95. Cosmos 
As tar International Co., 5676 
Francis Ave., Chino, CA 
91710. 

IFR Flight Simulator, an 

instrument s-only, air-flight 
simulator for the Apple II, 
Floppy disk, $50. Program¬ 
mers Software Exchange, 
FOB 199, Cabot, AR 72023, 

Kabul Spy, an adventure- 
type game for the Apple II 
Plus. Floppy disk, $34,95, 
Sirius Software Inc. (see ad¬ 
dress above). 

Micro-Window, a 6502 ma¬ 
chine-language training and 
development program for the 
Apple II Plus. Floppy disk, 
$120. Window Research, 
Suite #218, 13452-A North¬ 
east 175th, Woodinvilie, WA 
98072. 

Minotaur, an arcade-type 
game based on the ancient 
Greek myth for the Apple 11. 
Floppy disk, $34.95. Sirius 
S of tw a re Inc, (see ad dress 
above). 

Payfive, a flexible payroll 
and accounting system for the 
Apple II Plus. Floppy disk, 
$149.95, Dynacomp Inc., 
1427 Monroe Ave,, Roches¬ 
ter, NY 14618. 

Photar, an arcade-type 
game for the Apple II. Floppy 
disk, $29.95, Softape, 10432 
Burbank Blvd,, North Holly¬ 
wood, CA 91601. 

Routeplanner, a trip-plan¬ 
ning program for deliveries or 
salespersons for the Apple II, 
Floppy disk, $149. Columbia 
Software, 5461 Marsh Hawk 
Way, FOB 2235, Columbia, 
MD 21045. 

Snack Attack, an arcade- 
type game for the Apple II. 
Floppy disk, $29.95, Data- 
in os t, 19273 Kenya St., 
Northridge, CA 91326. 

Star Blaster, an arcade-type 
game for the Apple IL Floppy 
disk, $29.95. Piccadilly Soft¬ 
ware Inc., 89 Summit Ave., 
Summit, NJ 07901. 

Star Blazer, an arcade-type 
game for the Apple II. Floppy 
disk, $31.95. Broderbund 


Software Inc., 1938 Fourth 
St., San Rafael, CA 94901. 

Suicide, an arcade-type 
game for the Apple II. Floppy 
disk, $29,95. Piccadilly Soft¬ 
ware Inc, (see address above). 


Atari 

Baccarat, a card game for 
one to three players for the 
Atari 800. Floppy disk, 
$22.95. Dynacomp Inc., 1427 
Monroe Ave., Rochester, NY 
14618. 

Backgammon 2.0, a one- or 
two-player version of the 
board game for the Atari 800. 
Floppy disk, $18.95. Dyna¬ 
comp Inc. (see address 
above). 

Caverns of Mars, an 
arcade-type game for the 
Atari 400/800. Floppy disk, 
$39,95. Atari, 1265 Borregas 
Ave., Sunnyvale, CA 94086. 

Chicken, an arcade-type 
game for the Atari 400/800. 
Cassette or floppy disk, 
$29.95. Synapse Software, 
820 Coventry Rd., Kensing¬ 
ton, CA 94707, 

Deluxe Invaders, an arcade- 
type game for the Atari 
400/800. Floppy disk, $34.95. 
Roklan Corp., 10600 West 
Higgins Rd., Rosemont, IL 
60018. 

Escape from Volantium, an 

arcade-type game for the 
Atari 800. Floppy disk, 
$19,95. Dynacomp Inc. (see 
address above). 

The Family Budget, a per¬ 
sonal financial-management 
package for the Atari 800, 
Floppy disk, $34,95. Dyna¬ 
comp Inc, {see address 
above). 

The Graphics Machine, a 
graphics utility program for 
the Atari 800. Floppy disk, 
$19.95. Santa Cruz Educa¬ 
tional Software, 5425 Jigger 
Dr., Soquel, CA 95073. 

Go Fish, the children s game 
for one player for the Atari 
800. Floppy disk, $18.95, 
Dynacomp Inc, (see address 
above). 
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LiT Men from Mars, an 

arcade-type game for the 
Atari 800, Floppy disk, 
$23,95, Dynacomp Inc t (see 
address above), 

Mailmaster, a mailing-list 
utility program for the Atari 
800. Floppy disk, $39.95. 
Dynacomp lnc r (see address 
above). 

Protector, art arcade-type 
game for the Atari 400/800. 
Floppy disk, $29.95. Synapse 
Software (see address above). 

Stock aid, a stock perfor¬ 
mance-analysis program for 
the Atari 800. Floppy disk, 
$29.95. Dynacomp Inc. (see 
address above). 

Teacher's Aide, a tutorial 
package covering elementary 
mathematics for the Atari 800. 
Floppy disk, $17,95. Dyna¬ 
comp Inc. (see address 
above). 

Tricky Tutorials, a six- 
lesson package covering ad¬ 
vanced programming for the 
Atari 400/800. Floppy disk, 
$99.95. Santa Cruz Educa¬ 
tional Software (see address 
above). 

Turnkey and Menu, an 

auto-execute utility for BASIC 
programs for the Atari 800. 
Floppy disk, $17,95. Dyna¬ 
comp Inc. (see address 
above). 

CP/M 

68000 Disassembler, a dis¬ 
assembler for 68000 systems 
based on the Motorola Ex or- 
mac, 8-inch floppy disk, $200. 
Norsoft Consultants, Veungs- 
dalveien 1, 3600 Kongsbeig, 
Oslo, Norway. 

The Programmer's Appren¬ 
tice, a program-development 
system for creating MB ASIC 
source programs for CP/M. 
8-inch floppy disk, $800, The 
Software Group, 10471 South 
Brookhurst St., Anaheim, CA 
92804. 

PET 

Genesis, a program to de¬ 
velop computer-assisted in¬ 


structions for the PET /CBM. 
Cassette, $30. Greenwood 
Software, 1214 Washington, 
The Dalles, OR 97058. 

Phantom Figher, an arcade- 
type game for the PET/CBM. 
Cassette, $14.95. Magic 
Carpet, POB 35115, Phoenix, 
AZ 85069. 

Pharmacology Update, a 

tutorial package for health¬ 
care professionals for the 
PET/CBM, Floppy disk, 
$149.95. Dynacomp Inc., 
1427 Monroe Ave., Roches¬ 
ter, NY 14618. 

Star Voyager, an arcade- 
type game for the PET/CBM. 
Cassette, $9.95; floppy disk, 
$12.95. Paul Yates, 1955 
Shady Brook Lane, Morgan 
Hill, CA 95037. 

Vortex, an arcade-type 
game for the PET/CBM. Cas¬ 
sette, $14.95. Magic Carpet 
(see address above). 


Battle Trek, a Star Trek- 
type game for the TRS-80 
Models 1 and Ill. Cassette, 
$29,95. Voyager Software, 
POB 15-518, San Francisco, 
CA 94115, 

Ghost Gobbler, an arcade- 
type game for the TRS-80 Col- 
or Computer. Cassette, 


$21.95. Spect ra I Associ a t es, 
141 Harvard Ave., Tacoma, 
WA 98466. 

Grade book 2.0, a disk- 
based grad ebook program for 
the TRS-80 Models 1 and III. 
Cassette, $34.95. MM Com¬ 
puter Club, 333 75th St., 
Downers Grove, 1L 60516.1 


This is a list of software packages that have been received by 
BYTE Publications during the past month. The list is correct to the 
best of our knowledge, but it is not meant to be a full description 
of the product or the forms in which the product is available, in 
particular, some packages may be sold for several machines or in 
both cassette and floppy-disk format; the product listed here is 
the version received by BYTE Publications. 

This is an all-inclusive list that makes no comment on the quality 
or usefulness of the software listed. We regret that we cannot 
review every software package we receive. Instead, this list is 
meant to be a monthly acknowledgment of these packages and 
the companies that sent them. All software received is considered 
to be on loan to BYTE and is returned to the manufacturer after a 
set period of time. Companies sending software packages should 
be sure to include the fist price of the packages and (where appro¬ 
priate] the alternate forms in which they are available. 


TI-99/4 

Space Spiders, an arcade- 
type game for the Tl-99/4. 
Cassette, $9. Glo-Data, POB 
374, Stony Point, NY 10980. 

Video Titles I, a program to 
produce customized titles for 
video recordings for the 
TI-99/4A. Floppy disk, $24.95 
] &c KH Software, 2820 South 
Abingdon St., Arlington, VA 
22206. 

TRS-S0 

BASIC Faster and Better 
Demonstration, a sof tware 
library of demonstration pro¬ 
grams for use with the book 
Faster and Better & Other 
Mys teries for th e TRS -80 
Models 1 and III. Floppy disk, 
$19.95. IJG Inc., 1260 West 
Foothill Blvd., Upland, CA 
91786. 

BASIC Faster and Better 
Library, a software library of 
routines for use with the book 
Faster and Better & Other 
Mysteries for the TRS-80 
Models 1 and III. Floppy disk, 
$19.95. IJG Inc. (see address 
above). 




PERISOFT’s PRICES PLUNGE, 
ON PRODUCTS FOR YOUR APPLE '!! 

PRINTER + REAL TIME CLOCK 

ECONOMICALLY PRICED FOR THE USER 

NEEDING BOTH PARALLEL PRINTER INTER- 

II^fMlr face and real time clock 

Mwipp CAPABILITIES. THIS BOARD HAS ALL THE 

■ " ' F E A TUR ES M ENTIONE D BE LOW FO R OU R 

4 1 Q *1 fl+T PR IN TER/PARALLEL AND REAL TIME CLOCK 

Yl UiJ.ilU rt 1 R BOARDS. COMES WITH ADDITIONAL SOFT¬ 
WARE. 

nfnllWh ASYNC. SERIAL BOARD 

THIS RS232C COMPATIBLE INTERFACE 

BOARD HAS A 6850 UART r HANDSHAKING 

LINES AND CRYSTAL CONTROL. IT CAN 

HANDLE FULL OR HALF DUPLEX. ODD. EVEN 

OR NO PARITY. 1 OR 2 STOP BITS, 7 OR 8 

6DQ DR n -|_T BIT WORDS AND 50 TO 19.2K BAUD. 

Z ZzJ REflL im£ CL0CK B0ARD 

■■■HHSHS PROVIDES REAL time AND DATE INFORMA. 

TION. ON BOARD MONITOR FACILITIES 

TIME, DAY. MONTH. YEAR SETTING. 

COMES WITH NICAD RECHARABLE BAT¬ 
TERY. CRYSTAL CONTROLLED. JUMPER 
_ ENABLED INTERRUPT RATES OF 1/1024 

S fl G Q C A 4- T SEC, 1 SEC, 1 MINUTE OR 1 HOUR, 

PR1NTERJPARALLEL BOARD 

CONFIGURABLE AS A PRINTER INTERFACE 

WITH HANDSHAKING SIGNALS OR AS A 

TWO WAY PORT CABLES FOR VARIOUS 
PRINTERS AVAILABLE. COMES STANDARD 

WITH FOUR DIFFERENT PRINTER DRIVERS. 

A n n n i- n -r SPACE IN EPROM FOR USER S DRIVERS. 

YOB*;);) A + T ASYNC.+REAl TIME CLOCK 

COMING SOON 

ALL OF THESE BOARDS MADE BY PEBISQFT INC.: 

-COME ASSEMBLED AND TESTED -HAVE SOLDER MASK 4- SILK SCREEN 

-PASS A 72 HOUR BURN IN PERIOD -HAVE GOLD PLATED FINGERS 

HAVE AUTO SAVE POWER CIRCUITRY -IN C LUD E FULL □ OC U ME NTATION 

-ARE COMPATIBLE WITH APPLE II™* AND APPLE II PLUS™ * 

OE M PERISOFT INC. (SS.) 

5126 CaEfe De Sal, Santa Para, CA S505/1 V invited / 

I4UB) 727 -993 9 TELEX 176191 

* APPLE 11 ANO APPLE II PLUS ARE TRADEM ARKS OF APPLE COMPUTER INC. 
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Ask BYTE 


Conducted by Steve Clarcia 


Computer-Controlled 

Irrigation 

Dear Steve, 

I'm about to dive into 
building a Z8-BASIC Micro¬ 
computer, mainly as an irriga¬ 
tion control for my almond 
ranch. (See "Build a Z8-Based 
Control Computer with 
BASIC," Part 1, July 1901 
BYTE, page 38 and Part 2, 
August 1981 BYTE, page 50.) 
Before 1 proceed, however, I 
would appreciate knowing if 
the ZB would operate off the 
25-pin parallel 4-bit interface 
bus on a Heath ID-4001 
Digital Weather Computer, 
The program would use in¬ 
puts to control an assortment 
of mechanically stepped ir¬ 
rigation valves. 

I have talked with Heath 
about its rain gauge, but I find 
it expensive because it dupli¬ 
cates the Weather Computer 
in many respects. A moisture- 
gauge input to the Z8 would 
be preferable, and the 25-pin 
bus has four extra pins plus 
ground, so I am thinking 
about combining the inputs 
into a single port. 

A.A. Boon-Hartsinck 
Burbank, CA 

The concept of using the 
Z8-BASIC Microcomputer os 
an irrigation control is an ex¬ 
cellent application, The Z8 
has enough ports to connect 
with moisture gauges and data 
from the Heath ID-4001 
Weather Computer (or any 
other computer, for that mat¬ 
ter), Information on an A/D 
(analog-to-digital) converter 
appeared in my August 1981 
BYTE article. 

The February 1982 BYTE 
contained an article on inter¬ 
facing the Z8-BAS1C Micro¬ 
computer to wind-speed, 
wind-direction, and baromet¬ 


ric-pressure instruments (d la 
Heath), as well as to a uoice 
synthesizer, (See "Build a 
Computerized Weather Sta¬ 
tion/' page 38,) . * . Steve 


ZX81 

for Home Control 

Dear Steve, 

In one of your Circuit 
Cellar articles, you discussed 
methods of controlling the 
BSR X-10 command console 
with a dedicated microproces¬ 
sor, (See "Computerize a 
Home," January 1980 BYTE, 
page 28.) In another, you 
dealt with a home-security 
system using a computer for 
control, (See "Build a Com¬ 
puter-Controlled Security 
System for Your Home," Part 

I, January 1979 BYTE, page 
56; Part 2, February 1979 
BYTE, page 162; Part 3, 
March 1979 BYTE, page 150.) 
Can the Sinclair ZX81 be used 
for either of these purposes, 
and, if so, how much modifi¬ 
cation would be required? 
What would be the total 
memory requirements, addi¬ 
tional I/O ports, and so on to 
set up such a system? Also, 
would this system work with 
a single- or dual-cassette con¬ 
figuration? 

J, W, Rankin Jr. 

Memphis, TN 

The Sinclair ZX81 has full 
expansion capabilities because 
the system buses are brought 
out to its rear connector and 
are available for many inter¬ 
facing applications, including 
a BSR X-10 controller. It is ad¬ 
visable to buffer the output 
lines if more than one inte¬ 
grated circuit is to be driven. 
The unit can he mapped wher¬ 
ever there is free memory . The 
ZX81 can be used to control a 
single- or dual-cassette drive. 


If you want additional I/O 
capabilities, an expansion unit 
can be built that would pro¬ 
vide buffered address and 
data lines, serial and parallel 
printer ports, and any other 
ports as desired. The 
COMM-80 (see "I/O Expan¬ 
sion for the TRS-80/' June 
1980 BYTE, page 42) will 
satisfy most of these needs 
and can be adapted to the 
ZX81 without great difficulty. 

. . . Steve 


Current Overloads 

Dear Steve, 

l have an early model Radio 
Shack TRS-80 Color Com¬ 
puter with a 32K-byte mem¬ 
ory upgrade from Spectral As¬ 
sociates. After about four 
hours of continuous use, the 
computer overheats and 
ceases to function. I have in¬ 
stalled a fan, which seems to 
help a lot, but I feel there's 
something else I should do. 
The on/off switch turns off 
the power from the supply 
transformer to the computer, 
but does not disconnect the 
transformer from the AC line. 
Should it be unplugged when 
not in use? 

Roland C. Wong 
West Covina, CA 

/ spoke with Radio Shack 
about your overheating prob¬ 
lem. Its technicians concluded 
that the problem is due fo the 
added memory . Let me ex¬ 
plain; while the average cur¬ 
rent requirements of 
4116-type memory are low, 
the pulse currents are high . 
You may be causing the 
power supply to enter a 
current-limit condition. You 
can verify this hypothesis by 
carefully removing the add-on 


memory and noting if the 
problem vanishes. 

It appears that there is just a 
little too much current being 
dravm (and heat generated) 
by the extra memory „ The fact 
that the fan eliminates the 
problem and that the problem 
takes four hours to occur sub¬ 
stantiates this, The simplest, 
and cheapest, solution is to 
live with the fan (just keep 
your tapes away from the 
motor). 

It is true that the trans¬ 
former is left "live * 1 when the 
unit is shut off . While this will 
not hurt anything, the trans¬ 
former will draw a small 
amount of current; in the in- 
terest of energy conservation , 
unplug it. . . . Steve 


Redefining 
Atari Characters 

Dear Steve, 

I want to redefine the char¬ 
acters on my Atari 800. Do 
you have any hints on how to 
do this, or do you know 
where I can find the software? 
The number of characters 1 
need is between 48 and 100. 
Russ Burrough 
Edmond, OK 

Compute! magazine (FOB 
5406, Greensboro, NC 27403, 
(919) 275-9809) recently car¬ 
ried two articles that should 
answer your questions about 
redefining characters on the 
Atari 800 , The first , '‘Charac¬ 
ter Generation on the Atari," 
by Charles Brannon, ap¬ 
peared in the February 1981 
issue (page 76) and the sec¬ 
ond , "Designing Your Own 
Atari Character Sets ," by 
Craig Patchett, appeared in 
the March 1981 issue (page 
72). . . . Steve 
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Making the 
Board Connection 


Dear Steve, 

I recently purchased a full 
ASCII (American Standard 
Code for Information Inter¬ 
change) keyboard with cur¬ 
sor-control keys, numeric 
lock, and alpha lock. It has a 
15-pin edge connector and an 
empty 40-pin DIP (dual-inline 
pin) socket. It came without 
documentation of any kind, 
but is marked as follows: 

MAXI SWITCH 

3103-002-03 

How can I fill the socket and 
connect this to my computer? 
Maynard J. Hartman Jr. 

Point MugUf CA 

Your keyboard probably 
uses one of two types of pop¬ 
ular encoders: the KR-2376 or 
the KR-3600 (part numbers as 
used by Standard Microsys¬ 
tems Corporation „ Haup- 
pauge { New York). They are 
very similar , and the only 
way you will be able to tell 
which is used will be to com¬ 
pare their pin assignments in 
the manufacturer's specifica¬ 


tion sheets to the layout of the 
board. 

Even if one of these matches 
properly, that still may not be 
enough. These encoders can 
often be * 1 sem icus t o m '-pro¬ 
grammed and f although the 
part number is correct , the 
pattern in the internal ROM 
(read-only memory) may not 
suit your keyboard. 

Determining the connector 
pinout and signals must be 
done by sheer tedium. Follow 
the V^h V 5S , and signal lines 
from the encoder to the con¬ 
nector , Once you have this 
data r you will also have the 
connector pinouts. You may 
also want to refer to "Deci¬ 
phering Mystery Keyboards" 
by Carl Helmers in the Sep¬ 
tember 1975 BYTE f page 
62, . . . Steve 


Battery-Operated 

Apple 

Dear Steve, 

1 have an Apple II with a 
disk drive, 48K bytes of mem¬ 
ory, and an NEC 12-inch 
green-phosphor monitor. I'm 
using it to help design 
agricultural systems, home 
design, scheduling projects, 
accounting, etc* 


While planning a venture 
that includes solar-generated 
electricity, battery storage, 
and a 12-V (volt) electrical 
system, I suddenly realized 
that the computer was helping 
me design itself right out of 
business. The more I thought 
about running the computer 
on 12 V, the more sense it 
made. In Puerto Rico, we 
have a lot of power outages 
and voltage surges, so running 
a computer from batteries 
would solve these problems. 

Surely there must be a rela¬ 
tively simple way to power 
my Apple and disk drive from 
a 12-V source, A monitor ap¬ 
pears to be no problem: 
there's a lot of battery-oper¬ 
ated TVs on the market. 

Have you got any nifty cir¬ 
cuits up your sleeve that w T ill 
solve my problem? 

Chris Steam 
Mayaguez, Puerto Rico 

The simplest way to power 
your Apple II from a 12-V 
source is to use an inverter. 
Radio Shack r for example , 
sells a 300-watt power inverter 
(catalog number 22-130 ; the 
suggested price is $99.95) that 
will power your entire system „ 
but any inverter rated at 100 
watts or more will suffice. 


The Apple II uses +5-1/ 
and +12-V supplies that can 
be obtained directly from a 
battery through a regulator 
(remember r a lead/acid 12-V 
battery is actually 13,6 V), 
The Apple 11 also requires 
“5 V and —12 V ( which can 
be generated using a DC-to- 
DC converter from either the 
+5-V or + 12-V supplies. In 
the October 1978 BYTE t I 
wrote an article that explained 
how to build such a converter. 
(See "No Power for Yowr In¬ 
terfaces? Build a 5-Watt DC- 
to-DC Converter, page 22.) 

. * . Steve ■ 


In "Ask BYTE/' Steve Gar¬ 
cia answers questions on 
any area of microcomput¬ 
ing, The most representative 
questions received each 
month wilt be answered 
and published. Do you have 
a nagging problem? Send 
your inquiry to: 

Ask BYTE 
do Steve Garda 
POB 582 

Glastonbury CT 06033 
If you are a subscriber to 
The Source, send your ques¬ 
tions by electronic mail or 
chat with Steve (TCE3I7) 
directly, Due to the high 
volume of inquiries, per¬ 
sonal replies cannot be 
given, Be sure to include 
"Ask BYTE" In the address. 



DISASTER INSURANCE. 

PPOTFOT YOIIR HARDWARF 




PROTECT YOUR HARDWARE 
FROM THE UNEXPECTED. 

Not to mention the unavoidable pollutants in the air. 
Performance robbing dust, grime, spills and static electricity. 

Cover Craft Dust Covers help extend the useful life of 
your computer equipment at a fraction of the cost. 

Perhaps that’s why more people throughout the world i 
rely on Cover Cratt Dust Covers than any other brand j/ 
Visit your local dealer or contact Cover CrSflfj®^ ' 




Dus! Covers for mast Seminas 


printers, 

95- 

Shipping extra. 


$8.95-$15.95 


» - - m _ 


COVER CRAFTcorp 

PO Box 555, Amherst, NH 03031 • ( 603 ; 889-6811 
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Event Queue 


July 1982 


July 

Courses from Integrated 
Computer Systems, various 
sites throughout the U.S. 
Among the courses being 
offered are "Microprocessor 
Software, Hardware, and In¬ 
terfacing," "Hands-on Micro¬ 
processor Troubleshooting," 
"Speech Synthesis and Recog¬ 
nition," and "Digital Image 
Pr ocessin g and Anal y sis. 1 r 
Complete course listings in¬ 
cluding dates, locations, 
course outlines, and fees are 
available from Integrated 
Computer Systems, 3304 Pico 
Blvd,, POB 5339, Santa 
Monica, CA 90405, (800) 

421 ^8166; in California, (800) 
352-8251. 

July 

Technical Classes from Zilog, 
Campbell, CA. Zilog is offer¬ 
ing a series of one- to five-day 
technical classes at its Cali¬ 
fornia-based training facility. 
Topics range from "Micropro¬ 
cessors; A General Introduc¬ 
tion" to "C Programming;" 
Contact Zilog, Training and 
Education Dept., 1315 Dell 
Ave., Campbell, CA 95008, 
(408) 446-4666, 

July 

New York University 
SEHNAP Summer Sessions, 
New York University, New 
York, NY. Among the courses 
being offered by the School of 
Education, Health, Nursing, 
and Arts Professions 
(SEHNAP) are "Introduction 
to Computer Technology" 
and "New Technology for In¬ 
teractive and Individualized 
Instruction," These graduate- 
level courses are designed for 
teachers, administrators, and 
other professionals. For more 
information, contact NYU- 
SEHNAP Summer Sessions, 
60 Press Building, New York 
University, New York, NY 
10003, (212) 598-2772. 


July-August 

Database Concepts and De¬ 
sign, various sites throughout 
the U.S. Sponsored by the 
American Management Asso¬ 
ciations (AMA), this five-day 
seminar is designed for data- 
processing managers, system 
designers, and other personnel 
involved in database ac¬ 
tivities. Topics include an 
overview of the database en¬ 
vironment; evaluating and 
measuring performance, 
costs, and results; determining 
organizational needs and the 
systems and software to meet 
them; and implementing, inte¬ 
grating, and supporting the 
database within company 
plans and budget. Highlight¬ 
ing this seminar is a compre¬ 
hensive review of database 
products. Individual fees are 
$850 for AM A members and 
$975 for nonmembers. Team 
discounts are available. Con¬ 
tact AMA, 135 West 50th St., 
New York, NY 10020, (212) 
586-8100. To register by 
phone, call (212) 246-0800. 

July-August 

Engineering Summer Confer¬ 
ences, Chrysler Center for 
Continuing Engineering Edu¬ 
cation, North Campus, 
University of Michigan, Ann 
Arbor, ME Among the con¬ 
ferences being offered are 
"Robotics: Concepts. Theory, 
and Applications," High- 
Speed Computation; Vector 
Processing," and "Computer 
Image Analysis." For com¬ 
plete details, contact Engineer¬ 
ing Summer Conferences, 200 
Chrysler Center, North Cam¬ 
pus, University of Michigan, 
Ann Arbor, MI 48109, (313) 
764-8490. 

July-August 

Summer Seminars from Data- 
pro Research, various sites 
throughout the U.S. and 
Canada. Among the seminars 
being offered are "Using Com¬ 
puter-Aided Design/Com¬ 
puter-Aided Manufacturing 


Systems: Planning, Equip¬ 
ment Selection, and Applica¬ 
tions," "Microcomputer Sys¬ 
tems: A Guide to Selection 
and Application," and "Data 
Administration: Successful 
Techniques." Enrollment fees 
are $640 for Datapro subscrib¬ 
ers and $690 for nonsubscrib- 
ers. For more information, 
contact Datapro Research 
Corp., 1805 Underwood 
Blvd., Delran, N] 08075, (800) 
257-9406; in New Jersey, (609) 
764-0100. 

July-December 

IEEE Computer Society Con¬ 
ferences and Meetings, vari¬ 
ous sites throughout the U.S., 
Europe, and Asia. Events 
scheduled include "Sym¬ 
posium on Reliability in Dis¬ 
tributed Software and Data¬ 
base Systems," "Computer 
Vision: Representation and 
Control," and 'The Annual 
Workshop on Computing to 
Aid the Handicapped.” For a 
complete listing of conferences 
and meetings, contact the Exe¬ 
cutive Secretary, IEEE Com¬ 
puter Society, POB 639, Silver 
Spring, MD 20901, (301) 

589-3386, 

July 11-15 

The International Manufac¬ 
turing Systems Conference 
r 82, Convention Center, Buf¬ 
falo, NY. The conference 
theme is "The Technology of 
Productivity." More than 100 
experts will conduct seminars 
on a wide variety of topics. 
Exhibits, vendor presenta¬ 
tions, and plant tours are 
planned. Contact Roy 
Combs, International Manu¬ 
facturing Systems Conference, 
186 North Water St., 
Rochester, NY 14604, (716) 
232-3950. 

July 11-25 

The Twelfth Annual Summer 
institute for Media Arts, En- 
dicott College, Beverly, MA. 
A wide variety of seminars 
and workshops will be 


offered, including computer 
animation, video production, 
and computer graphics. For 
more information, contact the 
Summer Institute for Media 
Arts, POB 83, Lincoln Center, 
MA 01773, (617) 259-0068. 


July 12-16 

The Electronic Arts of Sound 
and Light, University of 
California, Santa Barbara, 
CA, This hands-on seminar 
will emphasize the principle 
concepts of electronic arts and 
their relationships in theory, 
performance, practice, and 
the creative process. Topics of 
interest include the nature of 
waves, psychoacoustics, 
psycho-optics, the synthe¬ 
sizer, the computer, and oscil- 
lographics. The agenda in¬ 
cludes lectures, demonstra¬ 
tions, and an intermedia con¬ 
cert. The seminar fee is $425. 
For complete details, contact 
Gina Garda, University of 
California Extension, Santa 
Barbara, CA 93106, (805) 

961-3231. 

July 13-14 

Controlling Electromagnetic 
Interference, Hyatt Hotel at 
LA Airport, Los Angeles, CA. 
This seminar is sponsored by 
Electronics magazine, a 
McGraw-Hill publication, and 
is designed for electronic in¬ 
dustry professionals who must 
make technical or cost deci¬ 
sions based on an understand¬ 
ing of electromagnetic inter¬ 
ference. Topics of discussion 
include intersystem problems, 
designing against environ¬ 
mental noise, how to deter¬ 
mine the best frequency for a 
given application, and the 
structure and use of intrasys¬ 
tem electromagnetic compati¬ 
bility models. The fee is $595; 
in-plant programs can be ar¬ 
ranged. Contact Ms, Barbara 
Bancroft, McGraw-Hill Semi¬ 
nar Center, Room 3112, 305 
Madison Ave., New York, 
NY 10017, (212) 687-0243, 
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July 14-17 

Data Dictionaries H Marina 
City Club r Los Angeles, CA. 
The fee for this course is $750. 
For details, contact the Con¬ 
tinuing Education Institute, 
Suite 1000, 10889 Wilshire 
Blvd., Los Angeles, CA 
90024, (213) 824-9545. 

July 18-22 

The Fourth General Assembly 
of the World Future Society, 
Sheraton Washington Hotel, 
Washington, DC, The confer¬ 
ence theme is "Communica¬ 
tions and the Future." All 
areas of the communications 
field from telecommunications 
to interpersonal communica¬ 
tion will be covered. The im¬ 
pact of new technologies on 
society will be explored. Con¬ 
tact the World Future Society, 
4916 St. Elmo Ave., Bethesda, 
MD 20814, (301) 656-8274. 

July 19-21 

Summer Computer Simula¬ 
tion Conference (SCSC), Mar¬ 
riott City Center Hotel, Den¬ 
ver, CO. The SCSC covers all 
aspects of computer simula¬ 
tion methodology and appli¬ 
cations. Technical sessions 
and presentations on mathe¬ 
matical methods, model de¬ 
sign, simulation languages, 
and validation techniques will 
be featured. Information is 
available from Harvey Marks 
or Philicia Marks, Transac¬ 
tion Technology Inc., 7648 
Capistrano Ave., Canoga 
Park, CA 91304, (213) 

346-5376, 

July 21-23 

The Computer; Extension of 
the Human Mind, Eugene 
Hilton Hotel, Eugene, OR. 
This conference is sponsored 
by the University of Oregon 
College of Education. Work¬ 
shops, speakers, and presenta¬ 
tions on the use of computers 
in education will be held. 
Topics of interest include pre¬ 
paring teachers to teach with 
computers, the ethical and 
social issues associated with 
computers, and how com¬ 


puters assist learning. The 
conference fee is $95; students 
enrolled in the university's 
summer session can register 
for $55 and earn a single credit 
hour. For additional inf orma¬ 
tion, contact Judy Ohmer, 
College of Education, Univer¬ 
sity of Oregon, Eugene, OR 
97403, (503) 686-3405, 

July 25-30 

The Fifth Annual Harvard 
Computer Graphics Week, 
Hyatt Regency Hotel, Cam¬ 
bridge, MA. Conference pre¬ 
sentations will focus on 
computer mapping, image 
processing, graphic communi¬ 
cations, and information re¬ 
sources. For further details, 
contact the Conference Man¬ 
ager, Special Programs, Har¬ 
vard University, Graduate 
School of Design, 48 Quincy 
St., Cambridge, MA 02138, 
(617) 495-2578. 

July 26-30 

S1GGRAPH 82: The Ninth 
Annual Conference on Com¬ 
puter Graphics and Interactive 
Techniques, Boston, MA. 
This conference is sponsored 
by the ACM SIGGRAPH (As¬ 
sociation for Computing Ma¬ 
chinery Special Interest Group 
on Computer Graphics), 
More than 140 exhibitors will 
display the latest in computer- 
graphics hardware, software, 
and services, A series of 
courses and technical sessions 
on a variety of topics will be 
offered, including device¬ 
in depen dent graphics soft¬ 
ware, low-cost graphics, busi¬ 
ness graphics, solid modeling, 
and computer-aided design. 
Other features include a multi- 
media computer-graphics art 
show and computer-generated 
films. For information, con¬ 
tact SIGGRAPH '82, Conven¬ 
tion Services Department, 111 
East Wacker Dr,, Chicago, IL 
60601, (312) 644-6610, 

July 27-30 

Database Systems: Compar¬ 
ison, Design, Applications, 
and Trends, Marina Del Rey 


Hotel, Marina Del Rey, CA, 
For more information on this 
course, contact the Continu¬ 
ing Education Institute, Suite 
1000, 10889 Wilshire Blvd., 
Los Angeles, CA 90024, (213) 
824-9545. 


August 1982 

A ugust-De bet 

Courses from Don White 
Consultants, various sites 
throughout the U.S, and 
Canada, Among the courses 
being offered are "Interference 
Control: An Introduction to 
Electromagnetic Interfer¬ 
ence/Radio Frequency Inter¬ 
ference/Electromagnetic 
Compatibility/* "Elec¬ 
tromagnetic Compatibility- 
Design and Measurement for 
Control of Electromagnetic 
Interference," and 'Tempest- 
Design, Control, and 
Testing." Course fees range 
from $675 to $945, For com¬ 
plete details, contact Don 
White Consultants Inc., State 
Route 625, Gainesville, VA 
22065, (703) 347-0030. 

A ugust-Decem bet 

Courses from Fairchild 
Camera and Instrument Cor¬ 
poration, Santa Clara, CA. 
Among the courses being 
offered are "F9445 Family In¬ 
troduction/' "Pascal for 
Microprocessors," and "F680X 
Microprocessor Family." For 
more information, contact 
Fairchild Camera and Instru¬ 
ment Corp., Education Cen¬ 
ter, 3420 Central Expressway, 
Santa Clara, CA 95051, (408) 
773-2161. 

/tugu-sf 1-4 

Microcomputer Applications 
in Education Workshop, 
Cloud's CaJ-Neva, Lake 
Tahoe, NV. This workshop is 
designed for school teachers 
and administrators. It is spon¬ 
sored by the University of 
Nevada-Reno Division of 
Continuing Education and the 
Washoe County School Dis¬ 
trict. For further information, 


contact Shirley Beck, Division 
of Continuing Education, 
University of Nevada, Reno, 
NV 89557, (702 ) 784-4801. 

August 2-4 

ACM SIGSMALL Conference 
on Small Systems, Colorado 
College, Colorado Springs, 
CO. This conference will fea¬ 
ture papers and panel discus¬ 
sions on communications and 
I/O, new architecture, operat¬ 
ing systems, distributed sys¬ 
tems, Ada machines, micro¬ 
processor performance, se¬ 
curity, and research. Addi¬ 
tional details are available 
from Ron Oliver, 307 North 
15th St., Colorado Springs, 
CO 80904, (303) 576-0786. 


August 8-14 

Institute for Coordinator of 
Academic Computing, Pots¬ 
dam, NY. Among the topics 
to be covered are user educa¬ 
tion, hardware planning, soft¬ 
ware location, conversion and 
adaptation, and exposure to 
instructional software and 
utility. For details, contact Dr. 
Fritz H. Grupe, Associated 
Colleges of the St. Lawrence 
Valley, Potsdam, NY 13676, 

August J 5-19 

The Second International 
Computer Engineering Con¬ 
ference and Exhibition, Shera¬ 
ton Harbor Island Hotel, San 
Diego, CA. This conference is 
sponsored by the Computer 
Engineering Division of the 
ASME (American Society of 
Mechanical Engineers). More 
than 50 exhibitors will display 
co mp u te r-e nginee ring p rod - 
ucts, information, and ser¬ 
vices. The conference will fea¬ 
ture technical sessions on 
more than 60 topics, includ¬ 
ing interactive graphics, per¬ 
sonal computing by means of 
programmable calculators, 
computer-aided design and 
manufacturing, and robots. 
For complete details, contact 
the ASME, 345 East 47th 3h, 
New York, NY 10017, (212) 
644-7100. 
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Event Queue^_ 

August 3$-20 

The National Conference on 
Artificial Intelligence, 
Carnegie-Mellon University 
and the University of Pitts¬ 
burgh, Pittsburgh, PA, 
Among the topics to be ad¬ 
dressed are expert systems, 
robotics, computational 
vision, programmable auto¬ 
mation, game playing, and 
knowledge representation. 
Other features include an ex¬ 
hibition program and a two- 
day tutorial program provid¬ 
ing a nontechnical look at key 
areas of artificial-intelligence 
research. Complete confer¬ 
ence details are available from 
the American Association for 
Artificial Intelligence, 445 
Burgess Dr., Menlo Park, CA 
94025, (415) 326-3123. 

^ugus/ 23-24 

Personal Computer Market 
Opportunities and Pitfalls, 

The Anatole, Dallas, TX. The 
fee for this seminar is $495. 
For more information, contact 
Future Computing Inc., 900 
Canyon Creek Square, 
Richardson, XX 75080, (214) 
783-9375. 


September 1982 

September 1-3 

European Conference on Inte¬ 
grated Interactive Computing 
Systems (ECICS r 82), Stresa, 
Italy. Among the topics to be 
covered are software architec¬ 
ture, user interfaces, system 
software and hardware, 
knowledge support, activities 
management, office informa¬ 
tion systems, and computer- 
aided design systems. For 
details, contact Maria Simi or 
Pierpaolo Degano, Istituto di 
Scienze delLInformazione, 
Corso Italia 40, 1-56100 Pisa, 
Italy, (50) 40862; Telex, 

500371 CNUCE. 

September 2-3 

Indiana Computer Expo 
(ICE), Indianapolis Conven¬ 
tion Center, Indianapolis, IN. 


This exposition will feature 
exhibits of computer software 
and computer-related mate¬ 
rials and services. Show 
details are available from 
Ernie Kerns k Associates, 
Suite 201, 2555 East 55th 
Place, Indianapolis, IN 46220, 
(317) 259-8111, 

September 5-9 

Euromicro 1982, Haifa, Israel. 
This conference is made up of 
scientific sessions, tutorials, 
panel discussions, industrial 
programs, and exhibits. 
Among the topics to be ad¬ 
dressed are system architec¬ 
ture, hardware and software 
tools, network structure, and 
education. Highlighting this 
event is the international 
Euromouse competition for 
maze-solving mobile robots. 
For details, contact Euro- 
micro, 4, Place Felix Eboue, 
75012 Paris, France, (1) 
341-08-46; Telex 211801. 

September 9-11 

The First Annual Meeting of 
the Micrcomputer Users 
Group of the University Sys¬ 
tem of Georgia (MUG/U5G), 
Georgia Southern, States¬ 
boro, GA. This meeting will 
feature demonstrations, talks, 
tutorials, and panel discus¬ 
sions on various applications 
of microcomputers in the 
classroom, laboratory, and 
office. Other features include 
vendor demonstrations and 
displays. For further details, 
contact Fred Henneike, 
Georgia State University, 
Atlanta, GA 30303, (404) 

658-3120, or Richard Stracke, 
Augusta College, Augusta, 
GA 30910, (404) 868-3706. 

September 9-12 

The Fifth Personal Computer 
World Show, Barbican 
Centre, London, England. 
This is the largest computer 
show held in the United King¬ 
dom. For complete details, 
contact Personal Computer 
World, 14 Rathbone Place, 
London WlP IDE, England, 
01-631 1433. 


424 July 1982 © BYTE Publications Inc 


Circle 5 on inquiry card. 
































September 12-15 

Design Engineering Technical 
Conference, Keybridge Mar¬ 
riott, Washington, DC. For 
information on this confer¬ 
ence, contact the American 
Society of Mechanical Engi¬ 
neers, United Engineering 
Center, 345 East 47th St., 
New York, NY 10017, (212) 
644-7740. 

September 14-16 

Mini /Micro Computer Con¬ 
ference and Exposition, Dis¬ 
neyland Hotel, Anaheim, CA, 
For complete details, contact 
Electronic Conventions Inc., 
Suite 410, 999 North Sepul¬ 
veda Blvd., El Segundo, CA 
90245, (213) 772-2965. 


September 14-16 

Wescon/82 High-Technology 
Electronics Exhibition and 
Convention, Anaheim Con¬ 
vention Center, Anaheim, 
CA. Among the topics to be 
covered are analog and digital 
signal processing, office auto¬ 
mation , and semiconduc tor 
technology. For more details, 
contact Electronic Conven¬ 
tions Inc., Suite 410, 999 
North Sepulveda Blvd,, El 
Segundo, CA 90245, (213) 
772-2965, 


September 20-24 

COMPCON Fall 82, Capital 
Hilton Hotel, Washington, 
DC. This conference will 
focus on the principles behind 
work-station technology, in¬ 
cluding local area networks, 
operating systems, and new 
concepts in user interfaces. 
Topics of interest include 
reliability and availability 
techniques, network-wide 
databases, distributed archi¬ 
tectures, network user en¬ 
vironments, and standards. 
For information, contact 
COMPCON Fall 82, FOB 
639, Silver Spring, MD 20901, 
(301) 589-3386. 

September 21-22 

Word Processing/Information 
Systems Expo, Sheraton 
Washington Hotel, Washing¬ 
ton, DC. This conference and 
exposition will address the 
trends and advances in the 
word-processing industry. 
Among the topics to be 
covered are word processing 
and office integration, pro¬ 
ductivity measurement, and 
levels of managing an organi¬ 
zation. Further details are 
available from National Trade 
Productions Inc,, Suite 206, 
9418 Annapolis Rd., Lanham, 
MD 20706, (301) 459-8383. 


September 21-23 

Software/expo-National, Ex- 
pocenter, Chicago, IL. This 
show is sponsored by Info- 
systems magazine. For com¬ 
plete details, contact Soft¬ 
ware/expo, Suite 400, 222 
West Adams St., Chicago, IL 
60606, (312) 263-3131. 

September 23-25 

The First International Con¬ 
ference and Exhibition on 
Medical Computer Science 
(Medcomp '82), Hilton Hotel 
and the University of Pennsyl¬ 
vania, Philadelphia, PA. This 
conference is sponsored by the 
IEEE (Institute of Electrical 
and Electronics Engineers) 
Computer Society's Technical 
Committee on Computational 
Medicine. It is a transdisci- 
plinary forum for engineers, 
medical professionals, and 
biomedical and computer 
scientists. Papers and exhibits 
will focus on topics such as 


the history and evolution of 
computers in medicine, ar¬ 
tificial intelligence, software 
and systems evaluation, and 
signal and image processing. 
For additional information, 
contact the IEEE Computer 
Society, FOB 639, Silver 
Spring, MD 20901, (301) 

589-3386. 

September 28-Octaber 1 

Computer Trade Forum, Na¬ 
tional Exhibition Centre, 
Birmingham, England. This 
trade show will bring together 
vendors, original equipment 
manufacturers, dealers, distri¬ 
butors, retailers, service com¬ 
panies, and independent sales 
organizations. For complete 
details, contact Clapp & 
Poliak Inc., 245 Park Ave., 
New York, NY 10167, (212) 
661-8410. In England, contact 
Clapp & Poliak Europe Ltd., 
232 Acton Lane, London W4 
5DL, 01-747-3131. ■ 


Jn order to gain optimal coverage of your organization's com¬ 
puter conferences, seminars, workshops, courses, etc, notice 
should reach our office at least three months in advance of the 
date of the event. Entries should be sent to: Event Queue, BYTE 
Publications, ROB 372, Hancock NH 03449. Each month we 
publish the current contents ofthequeue forthe month of the 
cover date and the two following calendar months. Thus a given 
event may appear as many as three times in this section if it is sent 
to us far enough in advance. 
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News and Speculation about Personal Computing 

Conducted by Sol Libes 


andom Rumors: By 

the third quarter of this year 
IBM is expected to be ship¬ 
ping 1000 personal computers 
per day. . . , Mlcropro Inter¬ 
national Corporation, San 
Rafael, California, supplier of 
Wordstar and several other 
"stars," is expected to offer its 
stock to the public, possibly as 
soon as this fall. , . . NEC 
(Nip pon E lectric Com pa n y) 
Informations Systems, Lexing¬ 
ton, Massachusetts, is ex¬ 
pected to follow IBM's and 
Tandy's lead soon by intro¬ 
ducing a 16-bit personal com¬ 
puter oriented to the office 
market. , . . Mitsubishi, 
Osaka, japan, is rumored to 
be working on a flat-screen 
liquid-crystal display using 
silicon deposited on quartz 
with a large array of transistor 
switches. The firm is believed 
to have already fabricated ex¬ 
perimental panels with about 
20,000 pixels. . . . Xerox is 
reportedly readying a low- 
cost personal computer at its 
Office Systems division, 
possibly for introduction this 
year. ... AT&T is believed to 
be seriously working on 
prototypes of a personal com¬ 
puter and a small business 
wo rk stat ion using o ptic a I 
fiber technology. 

This fall the Compupro 
Division of Cod bout Elec¬ 
tronics, Oakland, California, is 
expected to release a 68000 
5-100 processor card, and 
early next year the company 
hopes to produce an 5-100 
card utilizing the National 
16032 microprocessor. When 
the 16032 card becomes 
available it will be the most 
powerful microprocessor 
used in a personal computer. 
Compupro hopes to furnish 
CP/M-68K as the operating 


system for its 68000 processor 
card. . . , Both Digital Re¬ 
search and Microsoft are said 
to be working on upgrading 
their high-level language in¬ 
terpreters to work with the 
new Intel 8087 math proces¬ 
sor. They need not rush, since 
Intel is only just starting to 
ship samples, and production 
is still several months away. 
When this software/hard¬ 
ware combination is avail¬ 
able, performance of 8-bit 
computers in math applica¬ 
tions will surely be improved. 

. C rid Systems I nc., 
Mountain View, California, is 
expected to introduce shortly 
a portable system using the 
8086 16-bit microprocessor, a 
flat-panel display, 256K bytes 
of memory, bubble-memory 
mass storage, and a built-in 
modem. . . . Said Iftikar, co¬ 
founder of Seagate Technol¬ 
ogy, the company that started 
the craze over 514-inch Win¬ 
chester disk drives, has left 
that firm to start Syquest Inc., 
Fremont, California, which 
will make 314- to 4-inch 
Winchesters. ... A 2-giga- 
byte [Le., 2-b////o mbyte) 

optical-disk system with 
super-fast access time from 
Burroughs Corporation, 
Detroit, is expected to debut 
at the National Computer 
Conference. (For more infor¬ 
mation on this new tech¬ 
nology read the Optical 
Memory Newsletter, FOB 
14817, San Francisco, CA 
94114.) 

f^adlo Shack Doings; 

By the time you read this 
Tandy should have its new 
TR5-80 Model 16 systems in 
the company's showrooms 
and may even have started 


shipping to customers. A 
multitasking/multiuser version 
of Tandy's TR5DOS operating 
system is due this summer. 
The first language introduced 
will be COSOL, which will be 
followed by BASIC and FOR¬ 
TRAN. The first applications 
package will be Vi si calc and 
an integrated small-business 
accounting system with a 
shared database facility, 

Tandy Corporation has de¬ 
cided to restrict sales of the 
Mode! 16 to its 250 dedicated 
Computer Centers and about 
450 full-line Radio Shack 
stores that have computer 
departments with trained 
staffs. That leaves almost 7000 
Radio Shack stores out in the 
cold. Tandy expecfs to add 
ten computer stores a month 
over the coming year. The 
firm is obviously doing this to 
cater more to the traditional 
data-processing professionals 
who expect, and are willing to 
pay for, a high level Of hard¬ 
ware and software support. 

With the Model 16, which 
can cost as little as $6000 for a 
baste system, Tandy will be 
aggressively going after the 
markets that until now were 
dominated by IBM, DEC, et 
al. After all, if IBM could enter 
the personal computer mar¬ 
ket, long Tandy's province, 
then why shouldn't Tandy 
turn the tables and invade the 
business market, long IBM's 
exclusive stomping ground. 
That's what competition is all 
about. 

It's interesting how things 
change: IBM, who used to sell 
products that were exclusive¬ 
ly IBM-made through a mar¬ 
keting organization that was 
exclusively IBM-run, has done 
a complete about-face. It now 
purchases hardware and soft¬ 


ware from outside suppliers 
and sells by way of non-IBM 
retail outlets. On the other 
hand, Tandy sells exclusively 
through its own sales organi¬ 
zation and directly controls 
about 50 percent of its manu¬ 
facturing costs. 

Veritas Technology, San 
Jose, California, is offering an 
add-on board for the TRS-80 
Model II that uses t the 8086 
microprocessor. With it you 
can now run CP/M-86 and 
Microsoft's MS-DOS. 

^^pple Happenings; 

When IBM introduced its Per¬ 
sonal Computer, and when 
the economy turned down¬ 
ward, many experts thought 
that Apple, Tandy, Atari, and 
Commodore had had it. But 
now almost a year later it is 
quite the reverse: business is 
better than ever. The market 
for microcomputers is grow¬ 
ing at a healthy rate and ap¬ 
pears to be able to absorb 
dose to 200,000 IBM Personal 
Computers this year without 
affecting the growth of any of 
the other microcomputer 
leaders. 

Apple Computer Inc. ended 
its first full fiscal year in 
September 1978 with a profit 
of three cents per share. The 
next year earnings quadru¬ 
pled to 12 cents per share and 
the following year doubled to 
24 cents. The 1981 fiscal year 
saw Apple earnings rise to 70 
cents per share and expecta¬ 
tions for this year are $1.24 
per share. Revenues are ex¬ 
pected to reach $640 million, 
up from $335 million last 
year, and $117 million the 
year prior, 

Apple is trying to give an 
Apple II computer to each of 
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the more than 83,000 public 
elementary and secondary 
schools in the country. This 
would amount to a donation 
of at least $200 million, based 
on the list price of the system. 
In order to do this Apple 
wants Congress to change the 
current law to allow the com¬ 
pany a tax break for the dona¬ 
tion. The current law says 
such deductions can be made 
only for scientific equipment 
given to higher-level educa¬ 
tional Institutions for research 
purposes. 

Such a give-away would, of 
course, pay handsome divi¬ 
dends for Apple. After all, 
how long would a school be 
able to live with only one 
Apple computer? And certain¬ 
ly students would try to con¬ 
vince their parents that they 
simply must have an Apple II 
to do their homework be¬ 
cause there is only one at 
school and they can't get time 
on it. 

In last month's column I 
mentioned that, despite 
Apple's cancelling of discount 
mail-orders, dealer adver¬ 
tisements continue to appear 
offering discounts on Apple II 
computers. However, note 
that these outlets are not fran¬ 
chised Apple dealers. These 
are discount outlets that buy 
m ac h i nes fro m overstoc ked 
Apple dealers. In fact, many 
franchised Apple dealers 
count on these resales to keep 
volume high so that they may 
qualify for higher discounts 
from Apple. Apple is attempt¬ 
ing to stop this "brokering" of 
computers but as yet has not 
been successful. 


concurrent CP/M: CP/M 
is without doubt the most 
popular disk operating system 
for 8-bit microcomputers. 
Digital Research keeps im¬ 
proving CP/M by adding new 
features while maintaining 
compatibility between newer 
and older versions, thereby 
insuring continued life for 


languages and applications 
software. The firm's latest ver¬ 
sion Is Concurrent CP/M-86, 
which allows multiple tasks to 
execute simultaneously. For 
example, a system can be 
sending or receiving a file or 
batch of files in the back¬ 
ground while the operator is 
doing another task in the 
foreground on the console. 
Different tasks can access the 
same data file without 
destroying data integrity. Pass¬ 
words and time stamps on 
files are supported. The first 
implementation has been 
done for the IBM Display- 
writer. 

Digital Research is also 
reportedly at the "beta test" 
stage on version 3 of 
CP/M-80. 

Smalltalk News: Ed 

Cherlin, Director of Personal 
Computer Research at Strate¬ 
gic Inc,, a marketing research 
firm, predicts that "Smalltalk 
will become the dominant 
operating system and pro¬ 
gramming language for 16-bit 
personal computer systems" 
and that it "will shut the Unix 
window of opportunity before 
it is fully open." He further 
predicts that "numerous 
leading-edge personal com¬ 
puter and office automation 
manufacturers will be 
flooding the market with 
Smalltalk systems, which are 
vastly more powerful and 
easy to use than Unix systems. 
Versions of CP/M for 16-bit 
systems will also be squeezed 
out," He expects Smalltalk 
versions from Apple, DEC, 
Hewlett-Packard, Tektronix, 
and several Japanese com¬ 
panies during the coming 
year, and he believes that IBM 
has a similar product in 
development. 

The Marketplace: Tl 

(Texas Instruments) has again 
slashed the price on its per¬ 
sonal computer in an attempt 
to compete with the likes of 
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MICROSTAT® - Release 3-0 
MICROSTAT® + baZic® ^ PERFORMANCE 

The best just got better! MICROSTAT has been the 
leader in the statistics field for microcomputers since 
1979. and the new release 3.0 outperforms and is 
noticeably faster than previous versions. Just a few 
of the features include; 


GREATER ACCURACY 

BCD with up to 14 digit precision; 

PROGRAM ENHANCEMENTS 

Missing data capabilities and many more; 

FASTER EXECUTION 

Calculation time greatly reduced; 

DYNAMIC FILE ALLOCATION 

Data can be inserted, added, or deleted; 

SPECIAL PRICE: 

For a limited time get MICROSTAT plus baZic 
complete with program disk and documen¬ 
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the TRS-80 Color Computer, 
the Atari 400 (both priced at 
$399), and the Commodore 
VIC ($299). TTs price to 
dealers is now under $300, 
with a suggested $350 retail 
price. (The computer was 
originally introduced with a 
$1000 price tag.) This 
unde r-$ 500 ma r ket is ex¬ 
pected to become even more 
competitive as the Japanese 
enter the market. And NEC 
will shortly be introducing the 
PC-6000, which will probably 
carry a $400 price tag. 

International Resource De¬ 
velopment Inc. (IRD), Nor¬ 
walk, Connecticut, another 
marketing research firm, 
predicts that the share of the 
microcomputer marketplace 
will soon undergo marked 
change. The current market 
share is Tandy/Radio Shack: 
28%; Apple: 25%; Hewlett* 
Packard: 11%; Commodore: 


10%; Xerox, DEC, and IBM 
combined: 107a; and alt 
others: 16%, 1RD claims that 
this will change substantially 
so that by 1985 the lineup will 
be IBM: 23%; Xerox: 17%; 
Tandy/Radio Shack: 15%; 
Hewlett-Packard: 14%; 
Apple: 12%; DEC: 11%; Com¬ 
modore: 3%; and all others: 
5%. 

Still another marketing re¬ 
search firm, Creative Strat¬ 
egies International, San Jose, 
California, forecasts that more 
than 12 million personal com¬ 
puters will be made over the 
next five years with an annual 
growth rate of 597o, They ex¬ 
pect prices to drop 20% per 
year through 1986, They 
claim further that last year six 
personal computer firms each 
did over $50 million in busi¬ 
ness, They expect this num¬ 
ber to rise to eleven firms this 
year. 


A^lcrosoft Sues: More 
and more software suppliers 
are going to court to protect 
their copyrighted software. 
Previously I reported that 
Digital Research and Micro- 
pro have filed suit against a 
dealer who allegedly Illegally 
copied and sold their soft¬ 
ware, Last month, I reported 
on Atari's suit against 
Magnavox, in which Atari 
sought to protect the screen 
images used in its Pac-Man 
computer game. 

The latest suit has been 
brought by Microsoft, which 
has gone to court charging 
softwa re pi racy. M i c rosoft 
charges that Advanced Logic 
Systems (ALS), Sunnyvale, 
California, has copied the 
BIOS and BOOT programs for 
Microsoft's Z80-based Apple 
Softcard and is selling them as 
part of a product called 'The 
Synergizer." Microsoft 


charges that the code Is a 
byte-for-byte copy with the 
exception that ALS changed 
the copyright notices and 
altered two message strings. 
Otherwise, according to 
Microsoft the two programs 
are identical, right down to 
the initials of the Microsoft 
programmer who created the 
software. 


I® rlnt System Merges 
Text and Graphics: Xerox 
has announced a new printing 
system that allows text and 
graphics to be merged and 
printed electronically, thus 
doing away with typesetting, 
plate-making, collators, and 
printing presses. Software 
allows artwork functions such 
as cropping, scaling, and 
reduction. Text and graphics 
can be merged and printed at 


-□-' 

i, contrast 
Z POWER BRIGHT 
1. V HOLD 
4 H’HOLD 


VIDEO lOO 

12"Black& White 
MONITOR 

♦89 50 

byAMDEK 


Fourth Dimension Systems 

FLOPPY DISK DRIVE 
FOR APPL^j, COMR 

The unit features a track 
zero micro-switch and 
read/write electronics 
DOS 3.2.1., DOS 3.3, 
PASCAL or CP/M. 

$34995 


51/4 BULK O E M PACK 
FOR YOUR . - — 
APPLE SldQ 
Box of 100 


BROAD BAND MICROWAVE 
RECEIVER SYSTEM 

1.8GHZ to 2.4 GHZ 

only 

$295.00 


RANGE Line of sight to 250 miles 
SCOPE 


su pE( W' 

16 K RAM EXPANSION CARD 
For Your APPLE® 

LANGUAGE TRANSPARENT 
ALL NINE RAMS INSTALLED I 

,*7995 


Will receive within the frequency band from saielites, primary 
microwave stations, and repealer microwave boosie* 
stations 

CONTENTS: Packaged in I9"xl9”x4 1/2 n corrugated carton complete 
with: 

* 24" Dish * 300 Ohm lo 75 Ohm Adapter 

* Feed-Horn Receiver • 750 Ohm to 300 Ohm Adapter 
■ Mounting Bracket * 60 Feet Coax Cable with Connectors 

* Mounting Clamp * 3 Feet Coax Cable with Connectors 
» Instructions 

VISION-8(f80x24 Video 
Display Card •269 

Vista Computer Company’s new Vision-80 board is a 
sophisticated yet easy to use video display card for 
the Apple™ computer. 


TERMS OF SALE: Cash, checks, credit cards, C,O.D, Calif, residents add 6% sales tax, 

“HAVE YOU KISSED YOUR COMPUTER LATELY” 

Components Express, Inc. 

r 1380 E. Edinger • Santa Ana, Calif. 92705 • 714/558-3972 TWX 910-595-1565 
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a rate of up to 120 pages per 
minute. 

Logic Gets Fuzzy: 

You've heard of "intelligent" 
and "smart" systems? Well, 
now comes the "expert" sys- 
tem using "fuzzy" logic. Sys¬ 
tems Programming Ltd., Lon¬ 
don, England, has come up 
with "Sage," an "expert- 
derived knowledge database" 
consisting of rules and a 
"navigating inference en¬ 
gine" that uses "probabilistic 
and fuzzy logic." The com¬ 
pany claims It is advantageous 
in applications such as medical 
diagnosis where it should pro¬ 
vide much better structure 
with stronger linking of 
evidence, more alternative 
conclusions and a shorter pro¬ 
gram through control of com¬ 
plexity. 

INIews from Japan: 

During the past four years 
Japan's 10 largest integrated- 
circuit producers have more 
than tripled their investments 
in plants and equipment 
while U.S* producers have 
reduced operations and 
delayed many investment 
programs. The effects of this 
have shown up most marked¬ 
ly in the 64K-bi! dynamic 
memory market. The 
Japanese firms are shipping 
more and more unfinished 
products here for final 
assem b ly, t he reby red uc i ng 
the dollar imports to the U.S. 
and sidestepping trade friction 
while at the same time in¬ 
creasing their market share. 
NEC, Hitachi, Toshiba, and 
Fujitsu have already set up 
such assembly sites. 

Also, and with great cere¬ 
mony, the Japanese have 
launched an eight-year, $300 
million program to develop a 
scientific computer capable of 
doing 10 billion floating-point 
operations per second. Par¬ 
ticipating jointly in this effort 
are Fujitsu, Hitachi, NEC, Mit¬ 
subishi, Toshiba, and Oku 


The government will spend 
$130 million and the six com¬ 
panies will spend $120 
million. The computer will 
use Josephson junction, 
HEMT (high electron mobility 
transistor) and gallium 
arsenide devices as well as 
parallel processing methods. 

lAf hat's happening 
with 256 Kbit Memory 
Devices: Hitachi Ltd. and 
Motorola have released pre¬ 
liminary specifications for 
256K-bit memory integrated 
circuits. They expect to begin 
providing samples by year- 
end, and production quanti¬ 
ties should begin to become 
available in late 1983. How¬ 
ever, these companies do not 
expect these devices to 
become cost-competitive 
with the currently popular 
64K-bit devices until 1985. Tl, 
Mostek, and Intel are also 
known to be developing 
256K-bit memories but as yet 
have not released any details. 
Western Electric is expected 
to go into production before 
year-end on a 256K-bit device 
developed by Bell Laborato¬ 
ries. IBM is also expected to 
be in production of its 
288K-btt dynamic memory (9 
bits wide with parity) by year- 
end. 

The 256K-bit devices an¬ 
nounced so far are organized 
as 256K by 1 bits. It is ex¬ 
pected that later devices will 
be organized as 64K by 4 bits 
and 32K by 8 bits. 


R«ndom New* Bit*: 

Altos has cut prices on its 
three-user Series-5 MP/M 
system by one third: to $2900 
with dual floppy-disk drives 
and to $5900 with a Win- 
chester/floppy-disk drive 
combination. This, as far as I 
can tell, makes it the lowest- 
cost multiuser system 
around. , . . Matsushita, 
Osaka, japan, is preparing to 
go into production on an 8-bit 


NEW! M-68000 

SINGLE BOARD COMPUTER 



MMMfliillijJmll: 

FEATURES; 


16 bit Motorola 68000 CPU operating & lOMHv. 20K bytes of on board fast static RAM, I6K 
bytes of on board EPROM space, 7 levels of prioritied auto vectored interrupts, 2 memory 
expansion buses (up to 256K), 2 serial communication ports (RS^232C), 16-bit bidirectional 
parallel port. 6800 peripheral accomodation bus, 16-bit counter/ timers with vectored 
interrupts, on board real time clock, software compatible with Motorola MEX68KDM 
board. 

PRICE: 


Bare board with documentation..... S9 , 9'.95 

MEX68KDM compatible monitor in 2764 EPROM's . 5120.01 

M68000 CPI’ Zc memory map PROM .. .. . SI 15.00 

Shipping and handling (D om esti c).. SXOO 

(Foreign) . ,.. SI5.HH} 

CALIFORNIA RESIDENTS ADD TAX 


EMS 

P.D BOX 16115 IRVINE. CA 02713 6115 


Educational 

Microcomputer 

Systems 


(714) 553-0133 



ANNOUNCING 
THE C86™ C COMPILER 


—THE COMPILER THAT SPEAKS 
THE LANGUAGE OF THE FUTURE! 


Kemighen and Ritchie's book. The C Programming Language, is 
the key source for C. Just as fundamental Is the C86 tm C 
Compiler. 

The CBS ™ C Compiler is especially designed for the IBM* 
Personal, IBM® Display Writer, CP/M*S6- and MS-DOS® 


For further information on the C programming language 
and the CB6t« C Compiler, please contact: 




Computer Innovations, Inc. 

75 Pins Street 


Llncmft, New Jersey 07735 
Tetephone: (201) 530-0995 
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TRS-80DISCOUNT 
-BUY DIRECT - 

WE SELL THE FULL LINE OF TRS-80'S 
AT WHOLESALE PRICES 


♦COMPUTERS - PRINTERS - SOFTWARE* 



PURE RADIO SHACK EQUIPMENT 


MODEL II 

26-4002 64K I Drive. $3098 

Ask About Hard Drives 


MODEL III 

26-1062 16K. S819 

26-1066 48K with 

2 Drives, RS232. $2049 

COLOR COMPUTER 

26-3001 4K....S309 

26-3002 16K Ext. Basic.S455 

26-3003 32K Ext. Basic . $569 

Model 16 TRS-80.. CALL 

Printers. CALL 

COLOR COMPUTER DISK DRIVES 

26-3022 Color Disk Drive #1. $498 

26-3023 Color Disk Drive #2, 3, 4. $338 

•LARGE INVENTORY WRITE FOR YOUR 

•FAST DELIVERY FREE CATALOG 


THOUSANDS OF SATISFIED 
CUSTOMERS 

ORDER TOLL FREE 


1-800-841-0860 I 

MICRO MANAGEMENT 
SYSTEMS, INC. 

PARCEL DIVISION 
DEPT, NO. 1 

115 C. SECOND AVE. $,W. CAIRO, GA. 31728 
GA, 912.377-7120 


TM - TANDY CORPORATION 
FREE COPY OF WARRANTY UPON REQUEST 


BYTELINES — 

analog-to-digital converter in¬ 
tegrated circuit capable of 
operating at 50 megahertz 
and consuming only 700 milli¬ 
watts. Samples are already 
available. * . * Shugart 
Associates, Sunnyvale, Cali¬ 
fornia, is taking orders for its 
thin (half-size) 5^-inch 
floppy-disk drive, dubbed the 
SA200. It will store 125K bytes 
single-sided and 250K bytes 
double-sided. The quantity 
price will be $118. ... the 
Destek Group, Mountain 
View, California, has an¬ 
nounced a local-network 
(baseband-type) interface 
card for the IBM Personal 
Computer. It will use the 
HDLC (high-level data link 
control) and CSMA (Com¬ 
munication Systems Manage¬ 
ment Association) proto¬ 
cols. . , . Advanced Com¬ 
puter Security Concepts, An- 
nandale, Virginia, has an¬ 
nounced a “breakthrough'' in 
preventing software piracy. It 
is based on a patented meth¬ 
od using the Data Encryption 


Standard approved by the 
U.S. National Bureau of Stan¬ 
dards. * * . NEC Information 
Systems, Lexington, Massa¬ 
chusetts, has announced an 
8-inch half-size floppy-disk 
drive storing 1.6 megabytes. 

^^uote of the Months 

“One leading microcomputer 
maker we worked with de¬ 
veloped a prototype system 
with a memory cache, high¬ 
speed carry out, and a direct 
connection to a memory stor¬ 
age—they called it a 'cache 
and carry store/" 

Dr, Gary Kildall, President 
Digital Research Inc. 

MAIL; I receive a large 
number of letters each month 
as a result of this column. If you 
write to me and wish a re¬ 
sponse. please include a self- 
addressed, stamped envelope. 

Sol Ub«j 
POB 1192 

Mountainside, ISIJ 07092 


Huntington’s 

Disease... 

The Genetic 
Time Bomb! 




NATIONAL 

HUNTINGTON'S DISEASE ASSOCIATION 

Suite 5011441 Broadway, Newark. NY 10010 
212-966-4320 


791 ! 
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Books Received 


Artificial Intelligence: An 
MIT Perspective, volume 1, 
Patrick Henry Winston and 
Richard Henry Brown, eds. 
Cambridge, MA: MIT Press, 
1982; 497 pages, 14.5 by 22 
cm, softcover, ISBN 0-262- 
73058-8, $12,50. 

Artificial Intelligence: An 
MIT Perspective, volume II, 
Patrick Henry Winston and 
Richard Henry Brown, eds. 
Cambridge, MA: MIT Press, 
1982; 486 pages, 14.5 by 22 
cm, softcover, ISBN 0-262- 
73059-6, $12*50. 

COBOL for the 80s, J. 
Wayne Spence. St. Paul, 
MN: West Publishing, 1982; 
591 pages, 18 by 24 cm, soft- 
cover, ISBN 0-314-63290-5, 
$18.95. 

Computers and Data Pro - 
cessing, Concepts and Appli¬ 
cations with BASIC 2nd edi¬ 
tion, Steven L. Mandell. St. 
Paul, MN: West Publishing, 
1982; 675 pages, IS. 5 by 25 
cm, hardcover, ISBN 0-314- 
63263-8, $21.95. Study Guide 
to Accompany Computers 
and Data Processing , Con¬ 
cepts and Applications , 
Steven L. Mandell. St. Paul, 
MN: West Publishing, 1979; 
298 pages, 18 by 24.4 cm, 
softcover, ISBN 0-8299- 
0254-6, $8.95, 

Distributed Database Man¬ 
agement Systems, Olin H. 
Bray. Lexington, MA: Lex¬ 
ington Books, 1982; 163 

pages, 15.5 by 22.5 cm, hard¬ 
cover, ISBN 0-669-03396-0, 
$18,95. 


Explore Computing with 
the TRS-80 (& Common 
Sense), With Programming in 
BASIC , Richard V, Andree 
and Josephine P, Andree. 
Englewood Cliffs, NJ: 
Prentice-Hall, 1982; 230 

pages, 17.5 by 23.5 cm, hard¬ 
cover, ISBN 0-13-296145-8, 
$15.95. 

From Images to Surfaces, 
A Computational Study of 
the Human Early Visual Sys¬ 
tem, William Eric Leifur 
Crimson, Cambridge, MA: 
MIT Press, 1981; 274 pages, 
15 by 23 cm, hardcover, 
ISBN 0-262-07083-9, $25. 

Fun with Microcomputers 
and BASIC, Donald D. 
Spencer. Reston, VA: Reston 
Publishing, 1981; 128 pages, 
21 by 27.5 cm, softcover, 
ISBN 0-8359-2214-6, $9.95. 

How to Buy the Right 
Small Business Computer 
Sys tern , C, Roger S mol i n. 
New York: John Wiley & 
Sons, 1981; 156 pages, 17 by 

24.5 cm, softcover, ISBN 
0-471-08494-8, $8.95. 

Introduction to System 
Dynamics Modeling with 
DYNAMO , George P. 
Richardson and Alexander L. 
Pugh III. Cambridge, MA: 
MIT Press, 1981; 413 pages, 

15.5 by 22.5 cm, hardcover, 
ISBN 0-262-18102-9, $25. 

Wordstar Made Easy , 
Walter A, Ettlin. Berkeley, 
CA: Osbo rne /McG raw-Hill, 
1981; 125 pages, 18.3 by 23 
cm, spiral binder, ISBN 
0-931988-69-1, $7.95.■ 


This is a fist of books received at BYTE Publications during this 
past month. Although the list is not meant to be exhaustive, its 
purpose is to acquaint BYTE readers with recently published titles 
in computer science and related fields. We regret that we cannot 
review or comment on ail the books we receive; instead, this list is 
meant to be a monthly acknowledgment of these books and the 
publishers who sent them. 
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Getting them 
from 


ng 

th< 


le boss 

may be the best 
reason to switch 
to Opus. 

Buying products that 
perform well is one of 
the yardsticks by which your own perfor¬ 
mance is measured. So we 
take center stage as soon as 
we get in on the act. For 
starters, we guarantee 
Opus performance. As 
well as 48-hour delivery 
turnaround time. Call 
800/321-9330, or write to 
Computer Resources, Inc., 

4650 West 160th Street, 

Cleveland, OH 44135. 


you 


Quality Flexible Diskettes, Single-Disk Cartridges, 
Multi-Level Disk Packs, and Magnetic Tape. 


TERMINALS FROM TRANSNET 


PURCHASE PUN * 12 24 MONTH FULL OWNERSHIP PUN * 36 MONTH LEASE PUN 


DEC 


TEXAS 

INSTRUMENTS 


LEAR SIEGLER 


DATAMEDIA 


TELE VIDEO 


NEC SPINWRITER 


GENERAL ELECTRIC 


HAZELTINE 


TIMEPLEX 


LA34Q€Cw1ter IV Forma Ctrl.... 

$1,095 

1105 

i 59 

$ 40 

14100 Letter PrtFrterRO. 

1,995 

190 

106 

72 

UU20 DECwrtter HI KSR . 

2,295 

220 

122 

03 

LAI ZD DECwrtter III R0 . 

2,095 

200 

112 

75 

LA1ZA Portable DECwrtter. 

2,950 

250 

155 

106 

VT1QC CRT DECscope . 

1,695 

162 

90 

61 

VT1Q1 CRT QECscope .. 

1,196 

115 

67 

43 

VT125CRT Graphics. 

3.295 

315 

185 

119 

VT131 CRT DECscope. 

1,745 

187 

98 

63 

VT132 CRT 0EEscape. 

1,995 

190 

IDG 

72 

Vm&XAC Personal Computer Option 

2,395 

230 

128 

06 

T1745 Portable Terminal .. 

1,595 

153 

65 

55 

TI765 Bubble Memory Terminal . 

Tl Insight 10 Terminal. 

TI785 Ptma&ie KSR. 120 CPS. .. 

2,595 

249 

138 

93 

695 

67 

37 

25 

2,395 

230 

126 

06 

TI787 Portable KSR, 120 CPS ... 

2.B45 

273 

152 

102 

T1810 R0 Printer. 

1,695 

162 

90 

61 

TI82D KSR Printer. 

2,195 

211 

117 

00 

ADM3A CRT Terminal. 

595 

57 

34 

22 

ADM5 CRT Terminal.. 

645 

62 

36 

24 

ADM32 CRT Terminal . 

1.165 

112 

65 

42 

ADM42 CRT Terminal .. 

1.995 

190 

106 

72 

EXCEL 12 CRT Terminal. 

1.695 

162 

90 

61 

EXCEL 42 Smart Bui le rob CRT . 

995 

96 

54 

36 

CO LOR SCAN ID Color CRT. 

3.195 

307 

171 

116 

925 CRT Terminal. 

650 

02 

46 

31 

950 CRT Terminal. 

1.075 

103 

57 

39 

Latter Quality, 7715 R0. 

2.895 

276 

154 

104 

Latter Quality 7725 KSR 

3.295 

316 

175 

119 

2030 KSR Printer 30 CPS . 

1,195 

115 

67 

43 

2120 KSR Primer 120 CPS . 

2,195 

211 

117 

BO 

Executive 90.20 „... 

1,345 

127 

75 

49 

Executive 80/30.. 

1,695 

152 

90 

61 

MX-B0 FT Printer .. 

745 

71 

42 

27 

MX-1W Printer .. 

895 

06 

40 

32 

EQ400 4 Channel Stat Mux. 

1.525 

147 

32 

55 

E0B00 B Channel Stat Mm. 

2.050 

197 

110 

74 


I FULL OWNERSHIP AFTER 12 GR 24 MONTHS * 10% PURCHASE OPTION AFTEfl 36 MONTHS 


MICROCOMPUTERS 
APPLE • COMMODORE • HP85 • DEC LSI 11 


ACCESSORIES AND PERIPHERAL EQUIPMENT 

ACOUSTIC COUPLERS ♦ M0MM5 * THERMAL PAPER* RIBBONS * INTERFACE MODULES * fLOnhf DISK UNITS 


R 


ransNet t 


1 KA YE / CORPORATION 

1945 ROUTE 22 - UNION, N. J, 07083 - {201) 683 7000 

TWX 710-985 M85 000-526-4965 OUTSIDE N.J 
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BYTE's Bits 


The Ghost of 
ipsons Past 

I recently purchased a number of Epson 
MX-SG printers. Upon their arrival, t in¬ 
spected each and, to my surprise, five out 
of six had ghosting problems in both the 
compressed double mode and regular- 
size emphasized mode. (See listing 1.) 
The ghosting appeared as a vertical dis¬ 
placement of the double-printed character 
such that there was space between the two 
parts of the character. 


After a fruitless conversation with the 
company that sold me the printers, 1 called 
the Epson service center hoping to find an 
answer to this problem. Epson was aware 
of the problem and had the fix, I watched 
a local service department repair the 
machines, and this is what happened: they 
replaced integrated circuit IB (32K-bit 
read-only memory) with two 2716 
EPROMs (erasable programmable read¬ 
only memories). Then they disabled the 
ROM (read-only memory) in one of the 
microprocessors by dipping jumper Jl. 


Finally, they added a third 2716 EPROM 
in the 3B position, A quick test verified 
the printer was functioning properly. 

Listing 2 is a test program to check your 
Epson MX-80 printer for these defects. If 
you are running in the TRS-80 mode, be 
sure to turn off switch S2-4, 

Paul Fehrenbach 
Fremont, CAB 


Listing 1: Print samples from an Epson MX-80 printer. In listing la. the ghosting problem is quite visible. Listing lb is a sample from a 
repaired unit, tested with the program of listing 2. 

la 


w u am M u m m iw mm xr '***+%> , awn EF B M n « BB w w im ^i*_*^cirf»iiHwyitwr 

FfiHIJKLHNQPQRBTUVHX YZ t\] A 'ibcdaf ghij k1anopqrituvax yz{1)* JABCDEFBHIJKLtWOPBftSTUVHXYZI \ J * ’ ab cdaf gh i j k 1 an opqr alimix y z 11 >N 

ummsmmmsr itiiwifitiraMCBF 

R8TUVKXYZ[\J* * abedafghij k1anopqratuvax yz{IJ'SABCDEFBHIJKLKNOPQfiSTUVHIYZ[\] A 'abedafghi j k1anopqrituvax yz{IP8 ABCDEF0HIJKL 

i i mrm [ \ mnn \r/+t4tt+iMmm riimm riiiv i ma0 W xumm 
A 'abcdaf ghijkIanopqratuvaxy z(IPJABCBEFBHIJKLHMOPSRSTUVHXYZ[\3* 'abedafghijklanopqratuvNxyz {I ) 'BflBCDEFBHIJKLBHOPBR6TUVWI 
dW^kljM a a pyhwM M f fzt??*aBOWIPJBUWFW illWi r i ll]* rUtm, t f i}*aMUU’IUUf 1IWI HIM* 

j kl mopqrftu vmi yi {I} “JABCDEFBHI JKL HHOPBRSTUVBXYZ [\1 A 'abcdaf ghij k1anopqr»t uvwx yz {! J "9ABCDEF8HI JKLRH0PQR8TUVBXYZ t \ ] A _ 'abed 

wi w mmtm m tm xr'tkM+n 

vhx yz {I)"MBCDEFBHIJKLHN0P&R5TUVHX VIE V]* 'abcdaf gh i j k 1 anopqr ittivaxyz (I)'3ABCDEF8HI JKLfltlOPMBTUVNX YZ [\ 1 A _' abcdaf gh J j k 1 »no|i 

i * maB m Mutm m w mm \r jOmmm fiiiwji ti?*anagMB m 

CDEFBHIJXLHHOPflRSTlfVHXYZ[V) A 'abcdaf ghi jklanopqratumyzt I J"BABCDEFBHIJKLHNOPQRBTUVHXVZt\ 1 A 'abcdafghijklanopqratuvaxyifI 

m j m msnmm sr *c4*+\iUmmv*\n*w i tiv'WL 


lb 

9ABCDEF6HIJKLWfOFBRSTUUBXYZE\J* 'abedafghijklanopqrituvaxyzf i)' 
BABCDEFBHIJ X LHHOPWSTUVBX YZ [\J A _'abcdafghij klanDpqrftuvax yz(I}* 
MBCDEF6HIJKLftMOPQRSTUVHX V Z EM* 'abedafghijklanopqratuvaxyzf I )' 
MBCDEF8HIJKLHNOPORSTUVHX YZ[\1 A ~ * abcdafghij klanopqrituvax yz(1)* 
JABCDEFBHIJKLWfflPBRSTUVMXYZ[\I A 'abedafghijklanopqntuvuxyzLi> % 
3ABCBEF6HIJKLflHOPBfiSTUVBXYZ[\ 1 A 'abedafghi jklanopqrituvaxy: IIP 
3ABCBEF6HIJKUtR0PDR6Tl)VRX YZt\J A 'abedafghijklanopqrituvaxyzf I)' 
3ABCBEFGHIJKLHNOPflflSTUVHXYZ1 \ J A 'abedafghijklanopqrituvaxyzf I)' 
3ABCBEF8HIJKLIW0PBR8TUVBXY Z[U A 'abedafghijklanopqrituvaxyzf! P 
3ABCBEF6HIJKLHItOPflRSTUVBX YZt \ P 'abedafghi jkloBopqrituvaxyztIP 


3ABCDEFGHIJKLMNOPQR8TUVWXYZ E \ 3 A _ 'shedsf ghi jklmnopqrstuvwxyz i I }'" 
3ABCDEFQHIJKLMNOPQRSTUVWXYZC\3 A _*abedafghijklmnopqrstuvwxyzCI 
9ABCDEFGHIJKLMNOPQRSTUVWXYZC\D A _'abedafghijklmnopqrstuvwxyz i\ 
9ABCDEFGHIJKLMNOPQRSTUVWXYZI\] A "'abedafghijklmnopqrstuvwxyz EI 
9ABCDEFGHIJKLMNOPQRSTUVWXYZ C \ ' abedafghi jkl mnopqrstuvwxyz E 1 >' v 

9ABCDEFGHIJKLMNOPQRSTUVWXYZ [ \ 3 A _ "abedafghi jkl mnopqrstuvwxyz C1 > <b 
9ABCDEFGHIJKLMNOPQRSTUVWXYZC\ j'* "abedafghijk1mnopqrstuvwxyzEI 
9ABCDEFGHIJKLMNOPQRSTUVWXYZ E \ 3 A _ "abedafghi jkl mnopqrstuvwxyz E1 >** 
9ABCDEF8HIJKLMNOPQRSTUVWXYZC\3 A "abedafghijk1mnopqrstuvwxyzEi 
3ABCDEFGHIJKLMNGPQRSTUVWXYZE\] A _"abedafghijklmnopqrstuvwxyzEI>' 
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Listing 2: The printer test program. This routine helps to check Epson MX-80 printers for the ghosting problem by producing a print¬ 
out similar to listing 1. This program should run under Microsoft BASIC (as used in the TRS-80 and other microcomputers). 


1 ’THIS PROGRAM CHECKS YOUR EPSON PRINTER FOR GHOSTING OF 

2 ’CHARACTERS IN (1) COMPREBSED DOUBLE PRINT MODE 

3 ’ (2) REGULAR SIZE EMPHASIZED MODE 

10 ’-PRINTER SETUP- 

20 LPRINT CHR*<IS)i ’COMPRESSED CHARACTER MODE 
30 LPRINT CHR*(27)j CHR*(71)i ’DOUBLE PRINT 

40 ’-OUTPUT CHARACTERS FOR TEST- 

50 GOSUB 1000 

60 ’-PRINTER SETUP- 

70 LPRINT CHR*(18)i ’CANCELS COMPRESSED CHARACTER MODE 
90 LPRINT CHR*(27)| CHR*(69)i ’EMPHASIZE MODE 
90 GOSUB 1000 
100 END 

1000 FOR RON-1 TO 10 
1010 FOR X—64 TO 126 
1020 LPRINT CHR«(X>j 
1030 NEXT X 
1040 LPRINTi NEXT RON 
1050 RETURN 


f ^ 

A Message 
to our Subscribers 

information of interest to 


From time to time we make 
the BYTE subscriber list 
available to other companies 
who wish to send our 
subscribers promotional 
material about their products. 
We take great care to screen 
these companies, choosing 
only those who are reputable, 
and whose products, services, 
or information we feel would 
be of interest to you. Direct 
mail is an efficient medium 
for presenting the latest 
personal computer goods and 
services to our subscribers. 

Many BYTE subscribers 
appreciate this controlled 
use of our mailing list, and 
look forward to finding 
^ - 


them in the mail. Used are 
our subscribers' names and 
addresses only (no other 
information we may have is 
ever given). 

While we believe the 
distribution of this 
information is of benefit to 
our subscribers, we firmly 
respect the wishes of any 
subscriber who does not want 
to receive such promotional 
literature. Should you wish to 
restrict the use of your name, 
simply send your request to 
BYTE Publications Inc, Attn: 
Circulation Department, 

70 Main St, Peterborough NH 
03458. Thank you. 

- J 


SLUDER PRESENTS 

THE FINEST SYSTEMS & COMPONENTS FROM THE 
FINEST MANUFACTURERS LIKE 

(ompuPro . O 

LOMAS 
DATA 
PRODUCTS 

MORROW DESIGNS 


85/88 ? 64K,(2)8" ,DRS,CAB,I/0 4 $2795. 
Godbout 8086 64K 3095. 
MPM(TM) 8-16 256K System w/Qumes 6645. 
LOMAS 10MHz 8086, 128K w/drives 2995. 
LOMAS MPM 86 System 256K 3995. 


Seattle System I $2459. System II 3135. 
System if 128K & CVT DR CAB & DT8 4785. 
Seattle CPU 8086 Board Set & DOS 671. 
Seattle RAM+ 192K for IBM w/serial 595. 
Godbout Disk 2 $596. Disk I A&T 371, 

Morrow Decision 1 Basic 1295. 

CPM & MPM ARE TM of Digital Research 
(714) 895-1746 All Prices Subject tochg 
PO BOX 951 Westminster, CA 92683 
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Desk-Top Wonders 


Draw Poker for the TI-59 


Lee Boyle, 2702 E Linden, Tucson AZ 85716 


The program presented here is very close to the limits 
of the TI-59 programmable calculator because it fills 480 
program memory locations and uses 53 data registers. 
When writing such long programs, there are four interre¬ 
lated constraints that you must consider: 

1. The TI-59 has an absolute limit of 960 memory loca¬ 
tions, This number becomes smaller as data registers are 
allocated. 

2, Zero to 100 data registers may be allocated; however, 
each register subtracts 8 memory locations from the 
available number. 

3* Each call to the random-number generator {using the 
keystrokes PGM 15 SBR DMS) requires 1.4 seconds. Oc¬ 
casional sacrifices must be made in the interest of speed. 
4. Results—if the program doesn't perform the task, 


New from Tarbell.. 


4 SERIAL/2 PARALLEL BOARD 



$-100 Compatible 


Tarbell Electronics introduces 
a founserial/two-parallel port 
board. The four RS-232 serial 
input/output ports utilize four 
8251 's and eight consecutive 
8080 ports. Features include 
full handshaking capability 
and four separate dip-switch 
controlled baud-rate generators. 
Support is provided by Tarbeil’s 
XIOS for the Digital Research 
MP/M-IL 

Two eight-bit parallel I/O ports 
include four eight-bit latches 
(74LS373 T s) and use four 
consecutive 8080 ports. There 
are separate handshaking 


lines, outputs that will drive 
up to30 ma and inputs with 
less than A ma load. 

This new board is S-100 
compatible and is capable of 
creating interrupts for the 
Tarbell CPU. All cables are 
included; the board comes 
completely assembled and 
thoroughly tested with a six- 
month no-fault full warranty. 



950 DOVLEN PLACE * SUITE B 
CARSON, CA 90746# (213) 538-4251 


nothing else matters. There are, however, always some 
compromises to be made. 

Finding the right compromises and optimizations to 
make a large program fit into the available memory is 
always a challenge and it is a good way to refine your 
programming technique. 

The game of Draw Poker can be divided into four ma¬ 
jor sections: dealing, evaluating the hand, drawing new 
cards, and betting. In this program, betting takes place 
only after a draw. 


Deal {Key E) 

The basic task of this section of the program is to ran¬ 
domly select eighteen numbers, with no repetition, from 
a set of fifty-two. These numbers must then be stored as 
five cards for the calculator, five for the user, and eight to 
be saved in a draw stack that will allow each party to ex¬ 
change a maximum of four cards. The cards are stored in 
the form RR.S, where RR represents the rank (deuce 
through ace), and S represents the suit. 

One method of drawing without repetition is to assign 
a data register to each card possibility and, when a card is 
chosen, to cross it off by storing a 1 in that register. The 
table is consulted as each card is dealt, to make sure that 
it has not been chosen before. This method is short, 
quick, easy, and random; unfortunately, the table re¬ 
quires fifty-two data registers, and we do not have that 
much memory to spare. 

As a compromise, this program uses one register for 
each of the thirteen ranks, counting to assure that none is 
used more than four times. Suits are determined by the 
value 0.1, 0.2, 0.3, or 0.4 r randomly stored in each 
register individually. Each time a card is chosen and the 
corresponding register is incremented, the fractional part 
is also incremented {e.g., 0.5 is reset to 0.1) so that the 
next card chosen from that rank will be of a different suit. 

This method has the disadvantage of allowing you to 
predict the suit of the next card chosen from a given rank, 
but this is rarely, if ever, useful information. 

When all eighteen cards have been dealt, subroutine 
012 of Master Library program 1 is used to erase the deal¬ 
ing table. Subroutine SUM then uses this space to create a 
tall\/ table that records the number of cards of each rank 
dealt to the calculator. Finally, subroutine A' is called to 
display your hand. 

Evaluation (Subroutine FIX) 

In evaluating a poker hand, the calculator must test for 
three conditions: 
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Listing 1: 
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Listing 1 continued on pi 


WARNING! 

Electric Power Pollution. 

Spikes & Lightning 
HAZARDOUS to 
MICROCOMPUTERS!! 

Patented ISOLATORS provide 
protection from ... 

* Computer errors cause by 
power line interference 

* Computer errors due to system 
equipment interaction 

* Spike damage caused by 
copler/slevator/alr conditioners 

* Lightning caused damage 
MONEY BACK GUARANTEE! 

« ISOLATOR (ISO-1) 3 Isolated 3-prong sockets; Spike Suppression; 
useful for small ofllces, laboratories, classrooms. $69.95 

* ISOLATOR (ISO-2) Z isolated 3-prong socket banks; (6 sockets 

total); Spike Suppression; useful for multiple equipment installa¬ 
tions. .... .$69.95 

* SUPER ISOLATOR (ISO-3) similar to ISO-1 except double Isolation & 

oversize Spike Suppression; widely used lor severe eiectrical noise 
situations such as factories or large olllces, .$104,95 

* SUPER ISOLATOR (ISO-11) similar to ISO-2 except double isolated 

socket banks & Oversize Spike Suppression; for the larger system In 
severe situations....$104.95 

* MAGNUM ISOLATOR (ISO-17) 4 Quad Isolated Sockets; Multiple 

Spike Suppressors; For ULTRA-SENSITIVE Systems In extremely 
Harsh environments.-.— $181.95 

- CIRCUIT BREAKER, any model (Add-CB).Add $9.00 

* REMOTE SWITCH, any model (Add-RS).Add $16.00 

AT YOUR DEALERS MasterCard, Visa, American Express 

ORDER TOLL FREE 1-800-225-4876 (except AK, HI, PR & Canada) 


Electronic Specialists, Inc 

17i South Street. Bo« 389 Natick Mass 01760 
{617)655 1532 ____ 
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Overcome 
CP/M Limitations 


TurboDOS 


■ CP/M Compatible Virtually any CP/M 
(ver Z.x) program wilt run under Tur¬ 
boDOS without modification. Fully media 
compatible with standard CP/M-fcrmal 
diskettes. 

* Spectacular Performance Programs 
run 3-10 times Tasler ihan TRSDQS or 
CP/M. Benchmark results to 20 times fas¬ 
ter with some applications, as tested by 
an independent firm. 

* Double-Sided Drive Support Provides 
1 25 MBytes of Storage per 8" double¬ 
sided/density disk. Intermix combinations 
of single or doubles sided drives on line 

* Expanded Directories Store more files 
and information per disk, 

* Automatic Density Side Recognition 

Detects changes in disk format automati¬ 
cally. Change disks at any time without 
compromising data or “BDOS/Read- 
On!y H errors, 

■ Fast Disk Backup Copy an 5" SS DD dis- 
kette <eiOK) in less than SO seconds. 


The Professional 
CP/M-Compatible 
Operating System 

Copy a double sided density diskette 
(1,25 MBytes) in under 1 min. 45 sec. 

• Hard Disk Drive Support Supports large 
hard disks in excess of 1,000 MBytes 
without partitioning. 

• Advanced Utilities Complete set of disk 
utilities, system date and time functions, 
communications channel interface, and 
more Included 

* Enhanced Automatic Print Spooling 

Run multiple printers simultaneously. 
Supports multiple queues and printers on 
spooling versions, standard. 

* Advanced Mainframe-like Features in¬ 
cludes mad-after-write validation of all 
disk update operations, type-ahead but 
fers, incremental disk backup utility, 
password/tog-on security, system date 
and time functions, accepts string of multi¬ 
ple commands, and many other 
capabilities not available under GP/M or 
TRSDQS. Multi-user networking versions 
also available. 


Versions forTRS-80 Mod II & Xerox 820, 
Print spooling option $50 additional. 
Adaptable to any Z80-based computer. 


9 



DATA-RX, INC. 

686 Lighthouse Ave., Monterey, Ca 93940 

( 408 ) 375-2775 


Only 

$249 

Manuaf $25 
refundable 
with purchase. 


TURBO DOS Ihe registered UadEmark ot SoMware 2000 
CP/M, MP/M, and CP/NET art ragrstewt itadsmarks oi Di^ial Risiarch Dealer.'QEM Inquiries Invited. 



DEC LSI-11 


Components 

Dependable service 
at discount prices 

Domestic 
and Export 


FTlini 

Computer Suppliers, Inc. 

25 Chatham Rd., Summit, N J. 07901 
Since 1973 


(201) 277-6150 Telex 13-6476 
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Listing 1 continued: 
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MODEM HEADQUARTERS 

Connect any computer or terminal to the phone tines! 

1200 Baud — 120 Characters per Second 

Penril 300/1200.......$739 

Bell 212A identical. Full duplex, RS232. 1200 and 300 Baud. 
Grig mate/auto-answer. Phone connection via RJ11C 
standard phone jack. One year warranty. Self-test. Fits 
under phone. 

300/1200 Auto-Dialer.. ..,. .$225 

Allows any computer to automatically dial out through 
the Penril 300/1200. 

300 Baud — 30 Characters per Second 

Phone Link Acoustic Modem....,, $129 

Originate and Answer. Half/Full duplex. RS232, Operates 
with any standard telephone. Indicators for On, Carrier, 
Self-test, Send Data. Receive Data. One year warranty 

Micro-link ..... $179 

Originate/Auto-Answer, Half/FuN duplex. RS232. Phone 
connection via RJT1C standard phone jack. Indicators for 
On, Carrier Detect, Seif-test, Send Data, Receive Data. 

Two year warranty. Fits under phone. 


ADDS Viewpoint CRT....*,, $529 

GE2120 Printing Terminal .$1,799 

150 CPS. 300/1200 Baud. 

GE2030 Printing Terminal _._____ $999 

60 CPS. 300/1200 Baud. 


Ait equipment is in stock. Your satisfaction guaranteed. Any 
product may be returned for full credit Write or calt for futt 
product information. 


U.S. ROBOTICS INC 

303 N. WABASH 
SUITE 171B 
CHICAGO, ILL BCBOl 

rats 34S-5B5Q 




THIS MONTH'S TOP TEN 
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ffiis Is just a sample of Ifie GfVM* software available from DataSaufca 
Call us for tbs package ycu rneed In your formal 

SMITH-CORONA TP-1 

Daisy-wheel printer 

750 00 ! 

New letter-quality 
printer for IBM, Ap¬ 
ple, TRS-80, Xerox, Os- 
borne, etc. Unbelievable 
price for 120 wpm word pro¬ 
cessing quality. Parallel (Cen¬ 
tronics) Interface or RS232 ser 
ial interface (specify). 


List 895.00 ......750.00 

C abl e for TP-1 (spec i f y co m p u ter). 40.00 

Apple parallel interface (wtaable) .120.00 


Cali for more great buys on C.tTOH , Hayes, etc. 



ORDERfTECHNICAL HOTLINE: 
1-612-944-7907 

QRBEHM& it«ftll*rn)N USJi* i <*** ir m«> Hniqi i« 

3* Stisonq U.ICptr nMniie inn pc ■vdw.vt Mini I*™ res add 'j% un lai n’uni 
pifljiU :j-| iQchMgi pt.uk jm Tin. ii'iit: ck-i^ Qj Li Strife 4 J jHuin *) BdXSomt 

Siwit Cv»f cp.m >t j iWMi v«dtMii* & two 


OO P 0, box : 


-Systems 
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Listing J continued: 


DHTfl 



0, 

43 

5. 

88838 

44 


0. 

45 

1. 

00011 

46 

O 

O E 

00111 

47 

f H 

01111 

48 

<1- ■ 

11022 

49 

4. 

11122 

50 

6. 

12345 

51 

oo 

45888 

CT j 

■J il_ 


1. Five cards in sequence by rank define a straight. 

2. Multiple cards of the same rank define 2, 3, or 4 of a 
kind, 

3. Five cards of the same suit define a flush , 

To save steps, the first two of these conditions are 
tested simultaneously by stepping through the tally table 
rank by rank. If five sequential cards are found, 8 r the 
code for a straight, is added into R01 (data register 01}. If 
a tally value is 2, 3, or 4, the hand will contain the cor¬ 
responding multiple, and the appropriate code (3, 4, or 5, 
respectively) is added into R01, 

To test for a flush, the program compares the frac¬ 
tional parts of the five cards; if they are all equal, the 
hand contains a flush (code —1). 

Since half of the possible poker hands contain more 
than one of these conditions, provisions must be made to 
allow the results to be combined. For example, if a pair 
and three of a kind are found in the same hand, the 
calculator must recognize that it has a full house. To 
reduce the amount of program logic required, the poker 
hands have been assigned code numbers that can be 
added to give the total value of the hand. For example, 
the codes for a pair and for three of a kind are 3 and 4 
respectively, so the code 7 denotes a full house. Similarly, 
8 (straight)+ l(flush)=9(straight flush), In each case, the 
details of the hand (pair of what?) are stored in R04 and 
R05, 

The final steps of this program section use the table in 
R44 to R52 to translate the value in RG1 into a new code 
giving the relative value of the hand (0 through 8) as the 
integer part and a symbolic representation of the hand as 
the fractional part (see table 1), 

Draw (Keys C and D) 

This section is relatively simple. Indicate those cards 
you wish to discard (if any) as 1 for the first card, 2 for 
the second, etc. You are trusted to discard no more than 
four cards. 

The program then calls subroutine FIX to evaluate its 
hand. If the value is four-of-a-kind or better, no discard is 
made. If no hand is discovered, the calculator simply 


discards all but the high card. Otherwise, the rank of 
each card is compared to the values in R04 and R05 to 
determine whether or not that card is used in the hand. If 
it is not, it is discarded. Discarding is simply a matter of 
storing a zero in that register. 

When the calculator has finished discarding, it stops to 
display the number of cards it is taking, then fills the 
zeroed register from the previously dealt draw stack. 
Your hand is then displayed as before, and the program is 
ready to begin betting. 

Betting (Keys A and B) 

Memory limitations have made this section simpler 
than it could be. It is, however, capable of some realistic 
betting exchanges. 

The calculator always opens with five. You may then 
call by pressing A, fold by pressing B, or raise the pot by 
entering the new total (not the amount of the raise) and 
pressing R/S. In the latter case, the program compares 
the value of the pot to a betting limit and calls, folds, or 
raises accordingly. The betting limit is an arbitrary func¬ 
tion involving the value of the calculator's hand and a 
random number. 

When either party calls, the calculator displays the 
symbolic value of its hand, or the high card if it has no 
hand. This value may also be displayed at your option 
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Desk-Top Wonders 


after either party has folded. The calculator's individual 
cards are available for display at your request. 

When you fold, the calculator displays the amount you 
have forfeited. The calculator folds by displaying a zero. 
You must keep track of your own winnings. 

This program is shown in listing 1, with a sample run 
given in listing 2. Before the program is executed, the 
data in table 1 should be loaded into the calculator. The 
register allocations are given in table 2, and the user 
definable key functions for this program are given in 
table 3. The sample run in listing 2 should clarify the pro¬ 
gram operation; when in doubt, press the R/S key.B 


Register 

Code 

Hand 

43 

0 

No hand 

44 

5.88888 

Flush 

45 

0 

Not used 

46 

1 00011 

Pair 

47 

3.00111 

3 of a kind 

49 

7.01111 

4 of a kind 

49 

2.11022 

2 pair 

50 

4.11122 

Full house 

51 

6.12345 

Straight 

52 

8.12348888 

Straight flush 


Table 1: Numerical codes for poker hands. This data must be 
in memory at the beginning of execution. To store them on a 
data card , the WRITE 3 command can be used. The codes 
listed here are shown as they are used internally ; when they 
are displayed , the integer part of the number is replaced by 
the detail value from R04. For example , a jack-high straight is 
displayed as 11.12345. 


Register 

Function 

00 

Various functions 

01 

Hand code 

02,03 

Various functions 

04,05 

Hand details 

06, 07, 08 

Various functions 

09 

Random seed 

12 through 24 

Deal/tally tables 

25 through 29 

Calculator's cards 

30 through 34 

Player's cards 

35 through 42 

Draw slack 

43 through 52 

Code table (table 1) 

Table 2: Data register allocations. Note that registers DO , 02, 

03, and 06 through 08 serve 

temporary functions at various 

points throughout the program. 


Key 

Use 

A 

Call 

B 

Fold 

C 

Discard 

D 

Draw 

E 

Deal 

Table 3; User-defined keys for TI-59 Draw Poker, 


Listing 2- A sample run of Draw Poker for the 77-59 program¬ 
mable calculator. 


YBtrokes 

Display 

Comments 

3,45 

3,45 

Seed for random-number gen¬ 
erator. Enter a new number each 
time you begin to use the program. 

E 

.1111111111 

Deal (takes about 2 minutes); when 
the calculator is ready to display 
your hand, it regains your attention 
by displaying ,1111111111. 

R/S 

2.4 

Your cards are displayed, pausing 


4.2 

1.5 seconds for each card to allow 


9.2 

you to copy (or memorize) them. 


7.3 

3.4 


1C 

0 

Discard; you are keeping only the 

2 C 

0 

third card dealt to you. 

4 C 

0 


5 C 

0 


D 

0 

Draw; you press D when you are 
finished discarding. The calculator 
shows that it is not discarding any 
cards. 

R/S 

.1111111111 

The new cards are dealt from the 
draw stack. 

R/S 

4.3 

Your cards are displayed as 


2.1 

9.2 

9.3 

9.4 

before. 

R/S 

5 

The calculator opens the betting 
with 5. 

7 R/S 

12 

You raise 2, The calculator raises 
again by 5, 

A 

14,01111 

Call; you call at 12. The calculator 
shows that it has four aces (14 r s). 

R/S 

,1111111111 

Not trusting the machine, you de¬ 
mand to see its cards. Otherwise 
you would press E for the next 
hand. 

R/S 

14.3 

The calculator's cards are dis¬ 


14.4 

10,2 

14.1 

14.2 

played as yours were before. 

R/S 

.iiimim 

You admit defeat and call for the 


next hand to be dealt. Pressing E 
would have the same effect. 


BYTE's Bits 


FORTH Coding Sheets 

A FORTH coding sheet, used for documenting the operation of 
FORTH words (programs), is available free of charge from 
Curry Associates. Although space does not permit us to show 
an example of the sheet, suffice to say that it allows the user to 
show the effects of FORTH words on both the parameter and 
return stacks, as well as make comments on the definition in 
progress. The coding sheet can be photocopied and used with¬ 
out restriction. To get a copy of the sheet, write Curry 
Associates, FOB 11324, Palo Alto, CA 94306.■ 
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Programming Quickies 


Generate Huffman Codes 


Jeff Sellers 

Perkins-Elmer Corporation 
Main Ave. 
Norwalk, CT 06856 


As Harold Corbin reported in "An Introduction to 
Data Compression" {April 1981 BYTE, page 218), the 
Huffman coding technique can be used to significantly 
reduce the number of bits required to represent a set of 
characters. I wrote a BASIC program that constructs a 
data tree and traces each character's path (see listing 1), 
The program reads data pairs consisting of a symbol or 
phrase and its rate of occurrence. With this information, 
a binary tree is set up in the matrix labeled P. Each row in 
this matrix contains two branch labels and the node's rate 
of occurrence {i.e., the sum of the two branch frequen¬ 
cies). Once the tree is complete, each character's path 
through the branches is traced, and the resulting code is 
stored in the matrix labeled H. 


It's important to remember that the code produced by 
the program is not unique. Different results are obtained 
if the order of data entry is changed. The character set is 
not limited to single symbols, 

I wrote my program for an IBM 5100 portable com¬ 
puter, but it should work well with most small computers 
with little or no modification. It allows each symbol en¬ 
try to be up to 16 bytes long, which permits commonly 
found phrases to be assigned separate codes. This ap¬ 
proach reduces storage requirements even further. Also, 
the frequency data does not have to be normalized to 1. It 
could be entered as a percentage or as the number of 
times each character or phrase is found in a file. * 


Listing 1: A BASIC program that produces a Huffman code for a set of characters and phrases. Though written to run on the IBM 
5100 portable computer ; it should work equally well on most small computers with little or no rhodification. 


10 RBI ------HUFFMAN CODE GENERATOR—’--——-— 

20 REN THIS PROGRAM WILL 'ACCEPT A LIST OF SYMBOLS AND THE 
30 REN FREQUENCY OF OCCURRENCE OF EACH S'filBOL, FROM THIS 
4 0 REM INFORMATION EACH SYMBOL WILL BE GIVEN A CODE, 

70 REM JEFF SELLERS 27 NAY 1991 
90 DIM C*<100)*PC50,3> 

90 DIM FC100»,HC50,20» 

100 E-i 
110 PRINT 

120 REM GET CHARACTERS AND FREQUENCY 
130 READ C*<E>,F<E> 

140 IF F<E?-9999 THEN ISO 
150 E-E+l 
160 GO TO 130 

170 REM GET ANOTHER CHARACTER 
ISO 11-1 
190 E-E-l 

200 REM E- NUMBER OF SYMBOLS ENTERED 

210 REM THIS SECTION FORMS THE BINARY TREE, A LIST OF THE BRANCHES 

220 REM WHICH MAKEUP EACH NODE IS PLACED IN MATRIX F 

230 REM ONE BRANCH'S LABEL IS IN COLUMN I WHILE THE OTHER 

240 REM LABEL IS IN COLUMN 2, THE THIRD COLUMN CONTAINS THE 

250 REM RATE OF OCCURRENCE FOR THAT NODE, 

260 GOSUB 750 

270 REM GET SYMBOL OR NODE WITH LOWEST FRED, IN INDEX I 

230 REM M IS THE UALUE OF THE OCCURRENCE RATE 

290 IF M-9999 THEN 43 0 

300 F<I1,1>»I 

310 Ml-M 

320 GQErUB 750 

330 REM GET NEXT LOWEST FREQ UALUE AND ITS INDEX 
340 IF M-9999 THEN 430 

360 REM CALCULATE NEW NODE'S FREQ 
370 PtU,3)-[11+M 
380 Il-Il+l 
390 GO TO 26 0 

410 REM THIS SECTION TRACES EACH SYMBOL FROM THE TOP 
420 REM OF THE TREE TO THE EASE 
430 FOR T=1 TO E 
440 S*T 

430 P.EM M IS THE NUMBER OF NODES IN THE TREE 
460 H-Il-1 
470 N2-1 

490 FOR K=N2 TO N 

43 0 REM IS THIS BRANCH PART OF THIS NODE? 

500 IF S<>P<K,1> THEN 330 

510 REM YES, Atfo A ZERO TO THE CODE 

520 F-0 

330 GO TO 530 

340 REM IS THIS BRANCH PART OF THIS NODE? 

350 IF SOP<K,2> THEN 610 

560 REM YES, ADD A ONE TG THE CODE 


370 F*t 
530 GCSUB 990 

390 REM CALCULATE THE LABEL OF THE NEXT NODE TO FIND 

60 Ci S-K+E 
610 NEXT K 

620 REM TRACE NEXT CHARACTER THROUGH TREE 
630 NEXT T 

640 REM THIS SECTION PRINTS THE CHARACTER SET AND CODES 

650 FOR Z~1 TO E 

660 PRINT C*<Z>J * 'i 

670 FOR Y«H<Z,l-> TO l STEP -1 

660 PRINT B£Z,Y+1>J 

690 NEXT Y 

700 REN 

710 REN END OF LINE 
720 PRINT 
730 NEXT Z 
740 STOP 

750 REM SUBROUTINE SMALL 

760 REM THIS ROUTINE RETURNS. THE SMALLEST FREQUENCY 
770 REM UALUE IN n, POINTER IS IN I, IT REPLACES 
790 REN THE SMALL FREQ. UJTH 9999, 

790 REM IT SEARCHES BOTH THE CHAR, FRES, ARRAY ¥ AND 
BOO REN THE FREQ. OP NODES IN MATRIX P COLUMN 3, 

©10 M-9999 
S20 FOR JM TG E 
630 IF FC J> >M THEN S60 
64 0 M-FtJ> 

BSD 1*3 

960 NEXT J 

S70 FOR J-I TO It—1 

830 IF PCJ,35>M THEN 910 

390 M«PCJV3> 

900 I-J+E 
910 NEXT J 

920 IF KtE THEN 930 
930 P<I-E,3>=9999 
940 GO TO 960 
950 FCI>™9999 
960 RETURN 

970 REM END SUBROUTINE SMALL 
930 REM 

990 REM SUBROUT1HE HUFFY, PLACES FLAG IN MATRIX H 
1000 REM IKE LENGTH OF EACH CODE IS IN MATRIX H COLUMN 1 
1010 REM 

1020 HCT,1>"H<T,1>+1 
1030 C2=H<T-1>+1 
1040 Tj C2?=F 
1050 RETURN 

1060 REM HERE IS A SAMPLE DATA SET, 

1070 DATA 'A',30, '£',25, 'I',20,'O',15,'U',10 
1030 DATA 'END OF DATA',9999 
1120 END 
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System Notes 


Tuning Up the 1802 

A Simple Music Composition Trainer 

The RCA VIP can give beginning composers audio and visual 

feedback. 


Art Makosinski 
692 Albert St. 

Fredericton, New Brunswick, E3B 2C4, Canada 


Trying to represent a hummed note on a musical staff 
can be frustrating for the inexperienced composer, but for 
many people the personal computer has come to the 
rescue. However, music programs and their associated 
hardware are quite complicated, and it can take as long 
to master them on a personal computer as it does to learn 
how to play a cathedral-sized organ. 

Here's a program that can help budding computer 
musicians grasp the basics of music and have fun at the 
same time. The program lets you hear the tones as they 
are entered on a keyboard while simultaneously display¬ 
ing them on a musical staff. It stores the notes and allows 
for editing and controlled playback. Written for the RCA 
VIP equipped with at least 2K bytes of memory and the 
512-byte CHIP-8 interpreter, the program will also work 
on an ELF II preprogrammed with CHIP-8. 

For those unfamiliar with the CHIP-8, it's a hexadeci¬ 
mal interpreter written by RCA for its CDP 1802 micro¬ 
processor. In the world of software, interpreters lie some¬ 


where between assembly-level programs and more elabo¬ 
rate compiled languages (such as FORTRAN). They 
allow program execution at a reasonable speed, while re¬ 
taining the programming ease and logic of a higher-level 
language. 

Two accessories are needed to use this music program: 
the RCA VP595 Sound Board and an ASCII- (American 
Standard Code for Information Interchange) encoded 
keyboard. Although RCA offers a full ASCII keyboard 
for the VIP, almost any will suffice once the strobe 
polarity is determined. See figure 1 for a keyboard-to- 
V1P wiring diagram. 

The VP595 

The VP595 is a single-channel, 256-note programmable 
tone generator with a built-in speaker, volume control, 
and an output jack. At $30, it's a pretty good buy. Its 
8-bit parallel port provides the division ratio necessary 
for playing back the required note. The tonal range is 
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ASCII KEYBOARD HOOK-UP 
TO VIP INPUT PORT 


KEYBOARD 


VIP BYTE 

I/O INTERFACE 

BIT NUMBER 


PtN 

SIGNAL NAME 

BIT 1 {LS8) 

n> - 

—© 

BUS 0 ( LSB ) 

BIT 2 

o- 

-® 

BUS 1 

BIT 3 

O--- 

— -© 

BUS 2 

BIT 4 

D- 

-© 

BUS 3 

BIT 5 

O- 

—© 

BUS 4 

BIT 6 

O - 

— 0 

BUS 5 

BIT 7 t MSB ) 

o- 

-© 

BUS 6 

key down run 

o- 

—© 

EF4 

STROBE ULJ 

D- 

—© 

SET 

GROUND 

D- 

—© 

GROUND 


Figure 1: Connection diagram for adding an ASCII-encoded 
keyboard to the VIP computer. If keyboard data is valid for the 
duration of the Key Down signal , no Strobe signal is necessary. 
If the Key Down signal is not available from the keyboard , an 
inversion of the Strobe signal can be used. 


from 110 Hz (A-natural in the second octave) to 6645 Hz 
(G-sharp in the eighth octave). However, the entire range 
can be shifted up or down by adjusting a trimmer resistor 
on the circuit board. These notes can be selected by feed¬ 
ing 1-byte instructions from the VIP's hexadecimal key¬ 
board or, more conveniently, by letting the VIP interpret 
the ASCII output of a standard alphanumeric keyboard. 

The Music Program 

The music program: 

• converts your ASCII keyboard Into a piano-like key¬ 
board that plays musical notes as appropriate keys are 
pressed. 

• when used with a video monitor, displays the notes se¬ 
quentially on a musical staff as it plays (to a maximum of 
60 notes onscreen at one time). 

•stores, plays back, and redisplays a composition of up 
to 60 notes, allowing full backspace erasure plus control 
of note length and pauses, 

• translates notes into their alphanumeric equivalents 
and redisplays them in that form during playback. 

As a practical compromise of keyboard accessibility 
and graphic resolution, two full octaves, including 
sharps, are used, but enough room is left in the program 
to extend that to three or four octaves. 

The keyboard keys work iike a piano {see table la). For 
example, the duration of each note played back is pro¬ 
portional to the length of time the note key is pressed. 
Additional keys are used for control and editing, as 
shown in table lb. 


la 

Key: A 

s 

D 

F 

G 

H 

J 

K 

L 

i 

I 

Q 

W 

E 

Note: C4 

D4 

E4 

F4 

G4 

A4 

B4 

C5 

D5 

E5 

F5 

G5 

A5 

B5 



lb 

Key Use 


Backspace or Tab 

Erases last note entry from the 
screen and from memory. It's 
possible to clear all notes except 
the first one by repeatedly 
pressing either key. 

Return 

Plays back the entered notes and 
redisplays them. 

Spacebar 

Blinks cursor and stores a rest 
(sitent interval) in memory. As with 
notes, the length of time the space 
key is pressed will be duplicated 
upon playback. 

1, 2, 3, 4 ( 5 

Determine length of space be¬ 
tween the played-back notes 
(default value is 2). 

9 

Clears the screen, plays back, and 
displays the alphanumeric equiva¬ 
lent of the first page (top staff). 
Pressing the key again erases the 
screen, plays back, and displays 
the second page (bottom staff). 

0 

Same as 9 f but no note playback. 


Table 1: Using the VIP keyboard , Table la shows which keys 
produce which notes. Sharps are produced by holding down 
the shift key as the note key is pressed. Table lb gives a 
description of the functions of each command key , 


Preparing the CHIP-8 

CH1P-S instructions have a simple, consistent format 
(see table 2). Each instruction is 2 bytes long (4 hexadeci¬ 
mal digits) and performs an assigned, individual func¬ 
tion. In examining each of the CHIP-S's 31 instructions, 
the first letter or number is always fixed, while the next 
three can stand for memory address (mmm), hexadecimal 
variables (x or y), hexadecimal constants (Wc), or special 
display data ( n ), For instance, jumping to memory loca¬ 
tion 200 is performed using the instruction Immm, re¬ 
written as 1200. In other instructions, assigning a value of 
16 to the hexadecimal variable A is done by using the 
6 xkk instruction, which would be rewritten as 6A0F. 

A useful instruction is the Dxyn f which displays on the 
screen a pattern n-bits high according to the coordinate 
values of x and y. As an example, a DAB1 instruction 
would display a single bit at screen coordinates x * 
value of variable A, and y = variable B. By continually 
changing variables' values, bits and whole patterns can 
be made to move quickly across the display screen. 
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Instruction 

Operation 

Irrtmm 

Go to 0 mmm (memory address 
mmm) 

B mmm 

Go to 0 mmm + VO (memory 
address incremented) 

2 mmm 

Do subroutine at 0 mmm (must 
end with OGEE) 

OGEE 

Return from subroutine 

3 Xkk 

Skip next instruction if VX = kk 

4 Xkk 

Skip next Instruction if VX ^ kk 

5XY0 

Skip next instruction if VX = VY 

9XY0 

Skip next Instruction if VX * VY 

EX9E 

Skip next Instruction if 

VX = Flexadecimal key (least 
significant digit) 

EXA1 

Skip next instruction if 

VX =£ Hexadecimal key (least 
significant digit) 

6XWf 

Let VX = kk 

cm 

Let VX = Random Byte 
(kk = Mask) 

7m 

Let VX = VX + kk 

8XY0 

Let VX = VY 

8XY1 

Let VX = VX/VY (VF changed) 

8XY2 

Let VX = VX and VY (VF 
changed) 

8XY4 

Let VX = VX + VY (VF = 00 if 

VX + VY ^ FF t VF = 01 if 

VX + VY > FF) 

8XY5 

Let VX = VX “ VY (VF = 00 if 

VX < VY, VF = 01 if VX > VY) 

FX07 

Let VX — current timer value 

FX0A 

Let VX = hexadecimal key digit 
(waits for any key pressed) 

FX15 

Set timer = VX (01 = 1/60 
second) 

FX18 

Set tone duration - VX 
(01 = 1/60 second) 

A mmm 

Let 1 = 0 mmm (memory pointer 
for current data) 

FX1E 

Let 1 = 1 + VX (memory pointer 
increment) 

FX29 

Let 1 - 5-byte display pattern for 
the least significant digit of VX 

FX33 

Let Ml = 3-decimal digit 
equivalent of VX (1 unchanged) 

FX55 

Let Ml - VO : VX 
<1 » 1 + X + 1) 

FX65 

Let VO : VX = Ml 
(1 = t + X + 1) 

00 EO 

Erase display (all 0s) 

DXY n 

Show nbyte Ml pattern at 

VX-VY coordinates. I un¬ 
changed. Ml pattern is combined 
with existing display via 
Exclusive-OR function, VF — 01 
if a 1 in Ml pattern matches 1 in 
existing display. 

0 mmm 

Do machine-language subroutine 
at Qmmm (subroutine must end 
with D4 byte) 

Table 2: CHIPS instructions. In this table , x and y are 

variables, kk represents 

a hexadecimal constant , mmm is a 

hexadecimal address in 
height pattern indicator . 

memory , and n is a hexadecimal 


While the original CHIP-8 interpreter was written 
primarily for graphic displays and games, new instruc¬ 
tions can be added and the interpreter may be modified to 
suit a given application. Such was the case here, because 
the standard CHIP-8 lacks an input-port status instruc¬ 
tion and an output-port command. Changing the follow¬ 
ing codes in the CHIP-8 creates the necessary additional 
instructions, called FjcOO and FxF9: 


CHIP-8 Memory Location 

New Instru 

0100 

3F D4 

0102 

E6 

0103 

6B 

0104 

D4 

01F9 

E6 

01FA 

63 

01FB 

D4 


FxOO—reads into VX the value at the input port when a 
key is pressed; otherwise, VX — 0. 

FxF9—sends the value of VX to the output port and the 
sound board. 


Program Details 

The hexadecimal listing (listing 1) is divided into sepa¬ 
rate blocks, with unused memory space in between* 
When entering the code, it's important to readdress the 
memory location before starting each new block* (See 
figure 2 for a simple flowchart*) 

In its simplified form, -the program works as follows; 
when a key is pressed, it is identified (e*g*, by an FC00 in¬ 
struction) and sent (perhaps by a 1306 instruction) to the 
tone-and-note display table where it Is assigned a divisor, 
5D (by a 6CSD), that represents the appropriate note, in 
this case note D in the fourth octave. It is also assigned 
(by 6E0E) position OE on the staff and sent to memory 
location 0400. Here a check is performed to see if the 
variable C (VC) is a value 0 (pause). If not, the instruc¬ 
tion FCF9 plays the note, and variable 0 (note length in¬ 
crement) is advanced. Memory entrance flag V8 is set to 
0, Instruction 14C0 points to the display routine. Mem¬ 
ory location 4401 then checks the V4 display flag—if 
V4 = 0 (initial). After selecting the correct upper staff, 
the instruction D2E1 displays the correct note, which is 
located at A65A—memory location 065A. Display flag 
V4 is set to 1, and the program returns to scan the key¬ 
board. If the key is still pressed, the sequence repeats, but 
the display is omitted, because V4 = 1 and the note is 
already on the staff. As soon as the key is released, VC 
becomes 0, and the four variables dump their contents In¬ 
to memory with the F355 instruction: 

V0 : note length 

VC becomes Vl : tone (division ratio) 

V2 : note horizontal 
position on staff 

VE becomes V3 : note vertical position 
on staff 
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Listing 1: The hexadecimal codes for the composing program, 


Memory STAFF DRAWING 

Location 


0200 

6202 

A21E 

6B0O 

6C04 

0208 

DBCA 

7B08 

4B40 

1212 

0210 

1208 

6C14 

DBCA 

7B08 

0218 

4B80 

1228 

1214 

FFOO 

0220 

FFOO 

FFOO 

FFOO 

FFOO 



KEYBOARD SCAN 

0228 

3201 

6900 

6B04 

6A00 

0230 

FC0 0 

4C61 

1300 

4C73 

0238 

1306 

4C64 

130C 

4C66 

0240 

1312 

4C67 

1318 

4C68 

0248 

131E 

4C6A 

1324 

4C6B 

0250 

132A 

4C6C 

1330 

4C3B 

0258 

1336 

4 CSC 

133C 

4C71 

0260 

1342 

4C77 

1348 

4C65 

0268 

134E 

1 26C 

4C41 

1354 

0270 

4C53 

135A 

4C4 6 

1360 

0278 

4C4 7 

1366 

4C48 

136C 

0280 

4C4B 

1372 

4C4C 

1378 

0288 

4C7C 

137E 

4C51 

1384 

0290 

4C57 

138A 

1296 

4C2 0 

0298 

1390 

4C08 

147C 

4C09 

02A0 

139A 

4C0D 

141E 

4C30 

02A8 

139A 

4C31 

6B0 2 

4C3 2 

02B0 

6B04 

4C33 

6B08 

4C34 

0 2B8 

6B0B 

4C3 5 

6B0F 

4C39 

02C0 

1396 

4C38 

139A 

6400 

02C8 

6500 

6COO 

1400 

1230 


NOTE - TONE AND 


DISPLAY ASSIGNMENTS 

0300 

6C68 

6E0E 

1400 

C4 

0306 

6C5D 

6E0D 

1400 

D4 

030C 

6C5 3 

6E0C 

1400 

E4 

0312 

6C4E 

6E0B 

1400 

F4 

0318 

6C45 

6E0A 

1400 

G4 

0 31E 

6C3E 

6E09 

1400 

A4 

0324 

6C37 

6E08 

1400 

„ B4 

032A 

6C34 

6E07 

1400 

® C5 

0330 

6C2E 

6E06 

1400 

o D5 

0336 

6C29 

6E05 

1400 

2 E5 

0 33C 

6C2 6 

6E04 

1400 

m F5 

0342 

6C22 

6E03 

1400 

.5 GS 

0348 

6C1E 

6E0 2 

1400 

c AS 

0 34E 

6C1B 

6E01 

1400 

o B 5 

0354 

6C62 

6E0E 

1400 

S' C4# 

035A 

6C58 

6E0D 

1400 

® D4# 

0360 

6C4 9 

6E0B 

1400 

* F4# 

0366 

6C41 

6E0A 

1400 

cj G4# 

036C 

6C3A 

6E09 

1400 

A4# 

0372 

6C31 

6E0 7 

1400 

C5# 

0378 

6C2B 

6E06 

1400 

D5# 

037E 

6C24 

6E04 

1400 

F5# 

0384 

6C2 0 

6E03 

1400 

G5# 

038A 

6C1D 

6E02 

1400 

A5# 

0390 

6C01 

6E00 

1400 

Space 


0396 

6E02 

3E0 2 

6E03 


039C 

6AOO 

A65F 

6D00 


0 3A2 

6700 

6600 

0OE0 


03A8 

F36 5 

1500 

A6D7 


03AE 

6A78 

13A0 




MEMORY WRITE § NOTE PLAY 

0400 

4COO 

1414 

4C01 

140C 

0408 

FCF9 

FB18 

7 001 

81C0 

0410 

6800 

14C0 

4800 

F355 

0418 

6801 

6000 

1230 




MEMORY READ 


041E 




A65F 

0420 

6A00 

F365 

4F05 

8 OBO 

0428 

A6 5A 

4101 

D231 

D231 

0430 

A65F 

7A04 

FA1E 

7504 

0438 

4100 

1444 

4101 

1444 

0440 

F1F9 

F018 

F015 

F707 

0448 

3700 

1446 

FBI 5 

F707 

0450 

3700 

144E 

5590 

145C 

0458 

6500 

1230 

FC00 

4C0A 

0460 

1230 

1422 





BACKSPACE 


047C 



4 204 

1230 

0480 

3900 

1486 

1230 

3500 

0488 

1230 

A65A 

4101 

D231 

0490 

D231 

6502 

8255 

6504 

0498 

A65F 

8955 

F91E 

F355 

04A0 

A65B 

F91E 

F365 

1230 



DISPLAY NOTES 

04C0 

4401 

123 0 

6 63E 

8265 

04C8 

8DF0 

4F00 

1 4DA 

A65A 

04D0 

7E10 

8264 

427A 

1482 

04D8 

14DE 

8264 

A65A 

7202 

04E0 

4101 

D2E1 

D2E1 

6401 

04E8 

7 904 

A65B 

F91E 

83E0 

04F0 

1230 





ALPHANUMERIC 

MAP POINTERS 

0500 

4168 

A600 

4162 

1566 

0508 

415D 

A60 5 

4158 

156A 

0510 

4153 

A60A 

414E 

A61E 

0518 

4149 

156E 

4145 

A60F 

0520 

4141 

1572 

413E 

A619 

0528 

413A 

1576 

4137 

A614 

0530 

4134 

A624 

4131 

157A 

0538 

412E 

A628 

412B 

157E 

0540 

4129 

A62C 

4126 

A63D 

0548 

4124 

1582 

4122 

A63 0 

0550 

4120 

1586 

4 HE 

A63 8 

0558 

41 ID 

158A 

411B 

A634 

0560 

4101 

A643 

1590 

A600 
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0568 

158E 

A605 

158E 

A61E 

0570 

158E 

A60F 

15 8E 

A619 

0578 

158E 

A624 

158E 

A628 

0580 

158E 

A63D 

158E 

A63 0 

0588 

158E 

A638 

158E 

6402 


ALPHANUMERIC 

PRINT 

8 PLAY 

0590 

9590 

15C0 

7504 

D675 

0598 

4402 

A642 

4402 

D671 

0 5A0 

6400 

4E0 2 

25CE 

760B 

0 5A8 

4642 

15B8 

15EC 

1 SCO 

0 5B0 

A65F 

7A04 

FA1E 

13A8 

05B8 

7706 

6600 

7D01 

15 AC 

0 5C0 

FCOO 

4C0D 

15C8 

1 SCO 

0 5C8 

OOEO 

6201 

1202 

4100 

0 5D0 

15DA 

4101 

15DA 

F1F9 

0 5D8 

F018 

F015 

F007 

3000 

0 5E0 

15DC 

FB15 

F007 

3000 

05E8 

15E4 

00EE 

3D0 5 

15B0 

05F0 

FCOO 

6E02 

4C39 

13AC 

05F8 

6E03 

4C30 

13AC 

15F0 


ALPHANUMERIC MAP 

0600 

F585 

8 781 

F1F5 

5557 

0608 

51F1 

F585 

E 781 

F1F5 

0610 

85B7 

91F1 

F555 

7751 

0618 

F1F5 

95F7 

9191 

F585 

0620 

E 781 

8100 

F784 

8781 

0628 

F754 

5751 

F784 

E 7 81 

0630 

F784 

B791 

F754 

7751 

0638 

1-7 94 

F791 

97F7 

84E7 

0640 

8187 

0100 

OOFF 

0000 



NOTE 

SHAPE 


065A 

8000 




065F 

Program dumps variables 


starting here 


On each entry, the memory is incremented to allow se¬ 
quential storage of the four variables. This provides an 
easy solution to the backspace function, which simply re¬ 
displays the note and decrements the memory. When 
Return is pressed, the note data-memory locations are 
scanned with F365, erased, tested for pause length, and 
replayed through a set of timing instructions at F018 and 
F0I5, which reconstruct the note and pause lengths. 

Pressing the 0 or 9 key sends the program into a sepa¬ 
rate section at memory location 0500, where each vari¬ 
able is identified by a 41 xjc instruction and directed to an 
alphanumeric map assignment table. Again, repetition 
was sacrificed for program speed. All necessary playback 
and display instructions start at location hexadecimal 
0590, 

Playing Your Music 

Pressing any of the keys shown in table la will produce 



Figure 2: Flowchart of the program detailing the operations per¬ 
formed bp the VIP during note-entry mode ; 

a corresponding note and display it in the correct position 
on the staff. Subsequent entries will automatically ad¬ 
vance the horizontal position of the note on the screen. 

If the wrong note is entered, pressing the Tab or Back¬ 
space key will erase the last notes and allow entry of new 
ones. All but the first note—usually a key marker—can 
be erased with either Tab or Backspace* Both keys work 
in the same manner, but since they are on the opposite 
side of the keyboard, one may be easier to use than the 
other* 

Pressing the Return key will play all the notes from the 
start and redisplay them (see photo 1). Because of the 
way the CHIP-8's display statement works, the notes are 
erased as they play back. Pressing the Return key again 
will simultaneously replay the notes and bring them back 
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la 


CH CH EH GH CS RH 

— FH FH RH C5 GH 

— CH CH EH GH GH 
UH — EH FH EH BH 


lb 

Photo 1: Video display of the musical composition * Photo la 
shows the composition as it would appear on a musical staff. 
(The upper staff is "Home on the Range ," while the lower staff is 
simply the scale of notes provided by the machine.) Photo lb 
shows t/ie alphanumeric version of the upper staff from photo 
la. 

on the screen* As you add to your ''composition/' the 
Return command will always play it back from the begin¬ 
ning. 

Pressing the number keys (1 to 5) before pressing 
Return will change the length of the playback by altering 
the length of spaces between the notes. Key 1 will select a 
very short duration, key 2 a longer one, and so forth. 

The first note can be erased only by flipping the Reset 
switch. The sharp keys are activated by pressing the Shift 
key as in table la. For instance, pressing A alone will pro¬ 
duce note C in the fourth octave, but pressing Shift and A 
will produce C sharp. 

Because of the VIP's limited graphics resolution, it is 
not possible to indicate sharps on the staff; however, in 
the alphanumeric listing, the sharps are indicated by a 
chopped-off section of the octave number. 

After 60 entries—when both staffs are full—the pro¬ 
gram disregards new entries. It can, however, be reset 
with the VIP's Reset switch, which clears the memory and 
resets all variables* The VIP is then ready for a new tune. 

Expansion Possibilities 

The unused memory between the programming blocks 


can provide for program expansion or custom changes. 
For example, a greater range of notes can be obtained by 
adding more keys for the scan routine and new note and 
display instructions. 

A 2mm m subroutine command could replace 1296 at 
hexadecimal location 0294 and point to free memory 
space (e.g*, at hexadecimal 0700, where new keyboard- 
scan instructions could be added). 

To add notes, two instructions per new note are neces¬ 
sary: 

4Co, skip next instruction if VC ^ XX (xx is the ASCII 
value of the new key) 

1 mmm t go to mmm (mmm is the hexadecimal memory 
address where the note and staff position values are 
stored) 

An alternate way to put in additional note instructions 
would be to enter them at memory location 0294 and 
push down everything between 0296 and 02CF, 

New note and staff values should then be entered at 
hexadecimal 0390* Three instructions are required for 
each new note: 

6Cxx, VC = xx (new note division ratio in hexadecimal, 
as given in the VP595 board manual) 

6Exx f VE = xx (note position on the staff in hexadeci¬ 
mal, 01 to 0E) 

1400, go to memory location hexadecimal 0400 (write 
and play) 

Once again, previous instructions located at 0390 
should be reentered below the new ones, and pointers at 
old memory locations hexadecimal 05B6, 05F6, and 05FC 
have to be modified accordingly* 

The keyboard scan and assignment subroutine is fast 
and the best compromise in program effectiveness and 
key response, even though it seems quite lengthy to enter 
and sometimes repetitious* Entered correctly, the pro¬ 
gram does not crash, even if invalid keys are typed* It 
gives hours of worthwhile fun and may even uncover 
some hidden talents. 

Of Interest 

A couple of years ago. Abacus Software released a new 
interpreter language for the PET/CBM called Vigil. It is 
patterned on the CHIP-8 but has extended capabilities 
and more than 60 instructions. Like the CHIP-8, it makes 
fast graphics and audio tones possible, is easy to pro¬ 
gram, and occupies little memory space. ■ 
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Double Your TRS-80's 
Graphics Resolution 


George Haddad 
3230 South Gessner, #1009 
Houston, TX 77063 


With a resolution of 128 by 48 pic¬ 
ture elements (pixels), the graphics 
capability of the Radio Shack TRS-80 
is inadequate for many applications. 
In addition, since the aspect ratio 
(ratio of width to height) of a pixel is 
0-5 or Less, horizontal lines appear 
twice as broad as vertical lines. This 
results in low-quality graphics plots. 

These out-of-shape rectangular 
elements can be made square by dou¬ 
bling the vertical resolution to 96 
pixels. The increased resolution 
makes presentation of graphs more 
acceptable (see photo 1). The modifi¬ 
cation described in this article, which 


is intended for Model I Level II 
TRS-80s, accomplishes this and, in 
addition, displays the hidden lower¬ 
case character set of the TRS-80 on 
the video monitor. 


System Configuration 

The TRS-80 uses seven 2102 static- 
memory integrated circuits (ICs) to 
hold the video information. This 
amounts to 1024 memory locations 
by 7 bits wide, or 16 lines by 64 char¬ 
acters per line in the alphanumeric 
mode. In the graphics mode, a char¬ 
acter position is subdivided into 6 



Photo 1: The result of running the BASIC program shown in listing !. This photo shows 
the improvement in graphics capability that can be expected after making the hardware 
modification described in this article> 


pixels as shown in figure 1. Depend¬ 
ing on the mode selected by bit 7, the 
remaining bits will either address the 
character-generator ROM (read-only 
memory) for a limited number of the 
128 ASCII (American Standard Code 
for Information Interchange) charac¬ 
ters and symbols actually available, 
or act as on-off controls for the 6 
graphics elements. 

Because resolution is a function of 
video-memory size, doubling the 
memory raises some questions about 
new address allocation, software 
compatibility, performance, mount¬ 
ing space, and the ability of the 


0 

1 

2 

3 

4 

5 


6 dots—* 


12 

VIDEO 

SCAN 

LINES 



Figure 1: TRS-80 graphics character . On 
the TRS-80, a graphics character is di¬ 
vided into 6 rectangular picture elements 
called pixeb. Each pixel b controlled by 
bits 0 through 5 of the character s ASCII 
code representation , Bit 6 is not stored. 
Bit 1 is used to select either alphanutnerics 
or graphics, 
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power supply to handle the increased 
load. All of these problems have been 
resolved in this modification. 

Interlacing Is the Key 

This modification requires replac¬ 
ing the video-memory ICs with four 
higher-density (IK by 4-bit) ICs and 
adding the necessary control logic. 
Refer to the TRS-80 Technical Refer¬ 
ence Handbook for circuit theory and 
schematics. In the modified con- 
figuration, the memory chips are 
wired as dual lK by 8-bit blocks. 
Both memory blocks are addressed 
by the original 10 address lines and 


SOURCE 

IC-PIN 


NAME 


are simultaneously mapped with the 
same hexadecimal memory locations 
3CG0 through 3FFF. Controlled multi¬ 
plexing of the two video-memory 
pages makes this memory-map-shar¬ 
ing technique possible. It also 
simplifies adaptation of the resident 
software and keeps hardware changes 
minimal. Figure 2 illustrates the 
method used. 

Enabling of either one or both 
memory sections is done under out¬ 
put port control {see figures 3 and 4). 
When the computer is powered up or 
reset, the normal low-resolution op¬ 
eration occurs, enabling one memory 



Figure 2: New format of interlaced 
graphics cells > formed after the hardware 
modification by accessing the first video- 
memory block during the upper two 
video-scan lines of a pixel The second 
block of memory f which shares the same 
address, takes over for the two remaining 
lines. 
















































































System Notes 



Figure 4i The TR5-80 video memory and interface . 


block. Sending the value 1 to port 254 
latches the system in the double-reso¬ 
lution mode and makes video-mem¬ 
ory block 1 active for graphics han¬ 
dling. Sending the value 2 to the same 
port latches the system in the double- 
resolution mode and enables video- 
memory block 2 for graphics han¬ 
dling. The TRS-80 is returned to nor¬ 
mal resolution by sending the value 0 
to port 254. Only during processor- 
controlled data transfer in the graph¬ 
ics mode will one block of memory or 
the other be enabled. Note that when 
ASCII characters are involved, both 
sections become active in the alpha¬ 
numeric mode for parallel data stor¬ 
age to preserve the integrity of the 
characters in mixed-mode operation. 
During the time when the screen-re¬ 
fresh counters take hold of the video- 
memory address, the logic governing 
the operation merges the two mem¬ 


ory sections in an alternating fashion 
transparent to the video display. The 
upper half of each pixel, consisting of 
every two video-scan lines, is covered 
by the first memory block. The sec¬ 
ond memory block is devoted to the 
bottom half of each pixel. 

Modifying the Board 

This modification requires the 
removal of several ICs from the key¬ 
board logic board, cutting traces, 
drilling holes, and rewiring. If you're 
using the spare gates available on the 
board, the unused inputs of these 
gates must be ungrounded. In some 
production runs the existing ground is 
on the component side of the board 
under the ICs. If you use this method, 
you'll need three devices (74LS74, 
74LS08, and 74LS367} as well as four 
2114L programmable-memory chips. 
All of these components will fit in the 


area from which the seven 2102 pro¬ 
grammable-memory chips were re¬ 
moved. 

Since the 2114s are 18-pin devices, 
you 1 !! need to drill two extra holes per 
chip to accommodate them. And 
when cutting traces, make absolutely 
sure you reroute interrupted runs. 
Good desoldering equipment and a 
great deal of patience are absolutely 
essential for a successful job. Also 
remember that opening the case voids 
the warranty on your TRS-80, 

You may prefer an alternate modi¬ 
fication method to avoid some of the 
board changes associated with the 
first approach. The circuit can be 
built on a small board, although 
you'll heed more components. You 
can attach the board to the main 
printed-circuit board after removing 
the existing memory chips and mak¬ 
ing the necessary changes. 
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Listing 1: A BASIC program illustrating graphics programming procedure for the 
TRS-80 after making the hardware modification described in this article , The result of 
running this program is shown in photo I. 


5 ' SAMPLE PROGRAM FOR USE WITH MODIFIED TRS-BO 

i o CLStPi-3 * 14: Dx-a: dy==l :xmax=57 :ymax«7 

20 FOR I=-0 TO PI/2 STEP PI/16 
30 XO—1 * Y0=34 

40 x-o: y=o ; 8Lore=tan< x> 

30 IF SLOPE> 1*6 THEN 200 

60 Y-SLOFE*X/2 

70 XP—X+XG t YP"—FIX ( Y 1+YO 

80 IF XP>XMAX THEN 400 ELSE IF YF<YHAX THEN 4QG 
90 0UT254* 1 1 SET< XP* YP)J GUT254- 2;SET < XP r YP) 

100 X^X+DXJ GOTO 60 

200 X*=2* Y/SLGPE! YP=-Y+YO l XP=X*XG 

210 IF XF>XMAX THEN 400 ELSE IF YPCYMAX THEN 40 0 
22 0 0UT254 p 1 ! SET ( XP » YP >l GUT254 * 2 1SET < XP y YP ) 

230 Y-YT-DY#GOTO 20 0 
40 0 XG—67 * YQ—68 

41.0 IF SLOPE<4 99 THEN J-l ELSE IF BLGPE>1 THEN J«3 ELSE d^2 

420 XR=0 * YR"0 ! X==XR*-XD t Y---YR+YO 

430 IF X>127 THEN 700 ELBE IF YCL3 THEN 700 

440 N»2xINT C < Y+1) /2 > 

450 IF N"“Y THEN YP”Y/2 # GUT254 v 2 J ELSE YP^( Y+l > /2 J 0UT254 1 1 
460 SET < X * YP) 

470 ON J GOTO 600 * 600*500 

500 Y»Y"DY!Yft«YR~DY 

510 XR~-YR/SLOF'E + X=XR*XO * GOTO 430 

600 X-X+DX:XR-XR+DX 

610 IF J-2 THEN YR“XRJY®-YR+YO*GOTO 430 
620 YR~SLOPE*XR:Y- FIX C YR)+YD!GOTO 430 
70 0 NEXT!PRINT (? 838 1 “NORMAL RESOLUTION * 

710 PRINT Q 372 r " DOUBLE RESOLUTION' 1 
720 GOTO 720 


Whi chever m od if ica t i on me thod 
you use, the pixels can be made per¬ 
fectly square by adjusting the verti¬ 
cal-height trim potentiometer in the 
video monitor. 

Lowercase Display 

While the TRS-80 can output 
upper- and lowercase alphanumerics 
to a printer, the display does not dis¬ 
criminate between the two. Without 
this feature, editing lowercase text is 
difficult and programming errors can 
occur. These errors may go unde¬ 
tected or be hard to debug. One ex¬ 
ample occurs when a variable name 
at one place in the program is in¬ 
advertently entered with the shift key 
pressed. The name will appear on the 
video display as the same uppercase 
name assigned somewhere else, yet it 
will be interpreted by the computer as 
a different variable name. 

When lowercase alphanumeric 
codes are written into the video mem¬ 


ory, the sixth bit in the ASCII code is 
forced low by the resident program. 
The complement of this bit forms the 
seventh bit, or most significant bit 
(MSB), which cannot be stored due to 
insufficient video byte width. After 
modification, the extra bit gained by 
using full-byte video memory pro¬ 
vides the necessary room for the MSB 
and solves part of the problem. To 
display lowercase letters, either re¬ 
place the resident program with a cor¬ 
rected version or use an assembly- 
language program that outputs the 
correct code to the video screen. 
When the sixth bit is correct, the 
steering logic in the modification 
allows the new bit to be used for the 
MSB. Otherwise, normal operation is 
maintained. For a quick check, run 
the following program: 

10 FOR 1 — 64 TO 127: 

POKE 15680 + I, I : 

NEXT 


Both uppercase and lowercase alpha¬ 
bets should be displayed. 

Graphics Programming Methods 

The comparison program used for 
generating the two sets of lines in 
photo 1 is shown in listing 1, Each set 
is a family of straight lines passing 
through the origin of its established 
coordinate axes and bounded by spe¬ 
cified upper and right-hand bound¬ 
aries, In each set, the slope is in¬ 
cremented from 0 to 90 degrees at 
11.25-degree increments. The mathe¬ 
matical solution is straightforward, 
but a few steps deserve clarification* 

The ordinate variable in the equa¬ 
tion for the normal-resolution set of 
lines is scaled by a factor of 2 to com¬ 
pensate for the l-to-2 aspect ratio and 
produce the correct slope. 

A slope greater than 1 means that 
the rate of change in the y-direction is 
greater than the rate of change in the 
jc-direction and a line with fewer 
points spaced apart will result. This 
condition is circumvented in the pro¬ 
gram by incrementing y as the in¬ 
dependent variable and solving for jc 
in terms of y, thereby maintaining 
line continuity. 

Although normal resolution calls 
for latching the computer in the nor¬ 
mal mode, lines of the normal-resolu¬ 
tion set were simulated by plotting 
them in the double-resolution mode 
in both memory blocks at lines 90 and 
220 . 

The routine for the double-resolu¬ 
tion lines starts at line 400. One major 
difference is that while an ordinate 
scale of 0 to 95 may be used in the 
equation, the scale must be broken 
down to two 0-to-47 scales with odd- 
even identity. 

The ordinate value is reduced to an 
integer number and the number is ex¬ 
amined and converted to Its correct 
identity scale at lines 440 and 450. To 
store the graphic point in video mem¬ 
ory, block 1 is enabled for odd or¬ 
dinate numbers; block 2 for even 
numbers. 

The same method may be applied 
for other graphic statements such as 
RESET and POINT.■ 
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Programming Quickies 


Idiot-Proof Input in Pascal 


Grady Hooch 
4314 Driftwood Dr. 
Colorado Springs,, CO 80907 


Much of the power and elegance of Pascal program¬ 
ming is derived from the programmer's capacity to define 
data types. Treating data abstractly allows the program 
to reflect the problem that it is modeling. Unfortunately, 
Pascal offers no execution-time error recovery, so any in¬ 
valid user input that is entered causes annoying prob¬ 
lems. 

The user interface is Pascal's weak link, and the 
lengthy code necessary to check for input errors shows it. 
Furthermore, in programs where several user responses 
may be valid, it would be nice to be able to use Pascal's 
CASE statement to select the proper course of action. 


Since CASE requires a nonreal scalar index, the user 
must convert the input from a character string to an 
enumeration-type variable. Thus, editing of input errors 
becomes possible. Listing 1 demonstrates a method for 
obtaining "idiot-proof" input in Pascal. Note that an 
enumeration-type is used to define all valid input com¬ 
mands. 

The major loop of the input routine continues until a 
valid input is found. A simple search of the array 
TRANSFORM uses the SUCC procedure. Since this code 
includes a type transformation, a CASE statement can be 
used to select the proper action. ■ 


Listing 1: This program demonstrates a method for obtaining idiot-proof input in Pascal 

program star.trek(input#output)? 

(This program Illustrates the use of idiot-proof input in Pascal} 
type 

token s packed arravU«#lQ] of char# 

valid.input = (warppimpulse*Dhotonferror)? 

v a r 

index £ valid.input? 

good^re spohs e £ boolean? 

transform ; arrayIwarp,icrrorl of token? 

beg i n 

(Initialize the transformation array) 
transformtwarp J £= 'waRP '# 

transform[1mpu1sel:c 'IMPULSE '? 
transform Ipr^otonl :* 'PHQ10N '? 

(Other program code goes here} 

(Start the idiot-proof input? 
gooa.responses* false? 

(Loop until a valid input is given! 
while not good.resnonse do 
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Listing 1 continued: 


begi n 

write('ENTEH UESIKEU COMMAND: ')) 
iCet a response from the user) 
reaa1n(transformterror]) ; 
writelnttranstormterror]); 

{Initialize the pointer to the transformation array) 
inde x;= warp) 

{Search the transformation array for a match) 
while transform [ indexj <> t rsnsform[error] do 
index}! succCinflex); 
itheck for an invalid response) 
if i naex = error then 

writelnt'INvALIU KESPUNSE » «,TkY AuAIN') 
else 

poo<j_resoon se: = true; 

end; 

{The input lias oeen converted to an enumeration type* Other program 
code goes here* for ex amp lei) 

case inoex of 
warp : wri 

1mpu1se : wri 
photon : wri 
end; 

{Uther proorem code goes here) 


teln('v«AKP FUNCTION')) 
t e l n t ' IMPULSE FUNCTION')) 

teini 'phutun Function')? 


(Program code for each } 
(function goes here* ) 
(..........) 


end. 


EhTtN DtSlKhD COMMAND: PHAStK 
INVALID KtSHUNSE.,*TKY AGAIN 

Enter desired cummanD: fhutun 

PHOfON FUNCIIuN 


PRINTERS Epson 


EPSON MX-SO .425 

EPSON MX-eOFT.535 

EPSON MX 100. .695 

EPSON INTERFACE a CABLE.89 

N EC 8023 FRICTION/TRACTOR.499 

NEC 3530 SPIN WRITER ..1950 

THE GRAPPLER INTERFACE.129 

OK I DATA MICRO LINE 82A..575 

OKI DATA MlGROLIN E 83A.795 

C.ITQH STARWR1TER F10 40PU .1550 

C.ITOH PROWRITER 8510 AP .499 


MONITORS 


AMDEX LOW-RES 13 COLOR I_365 

AMDEX HI-RES 13" COLOR II.850 

SANYO 9" B&W.185 

ZENITH 12'" GREEN (ZVM-121).129 

NEC 12" GREEN {JB-1201).169 


NEC 12”' RGB COLOR (JC-1202OH) 875 
ELECTRQHOME 13" RG8HI RES . .825 

DISKETTES 


BASF 5% " SSfDOfHUB RINGHO) 23 
BASF B 1 ' DISKETTES (10).,.24 


IBM PERSONAL COMPUTER 

CALL FOR PRICE & AVAILABILITY 

NEC pc-aooo 


PC 8001A 32K W/24K ROM 

5 FUNC, KEYS.735 

PC-8012 A lyO & EXPANSION 

SLOTS W/32K. 475 

PC-8031 A DUAL DRIVES..735 

BENCHMARK WORD PROCESSOR 379 
WORDSTAR. . 299 


~ & ACCESSORIES 

VISICALC..189 

VISIR E N D/VIS1P LOT.210 

VISIFILE.199 

BPl BUSINESS SOFTWARE.335 

WORDSTAR. 299 

HAYES MICROMODEM II.299 

NOVATION CAT H . . ..349 

MICROSOFT Z-80 SOFTCARD .. 299 

VIDEX 80 COLUMN CARD . ..269 


TeleVideo 

802 {SCREEN, 1 Mb DUAL DRIVES) 2750 
002H (SCREEN, 0.5Mb SINGLE 


DRIVE, 10 Mb HD) .,.5050 

912 TERMINAL.895 

920 TERMINAL. 725 

925 TERMINAL.730 

950 TERMINAL. 925 


5'15D (3 USERS, 2Mb DUAL 

DRIVES) ..... ... . 2500 

5-5D (3 USERS, 1Mb DRIVE, 

5Mb HD).5050 

XEROX 820 “SAM” 

SYSTEM 115%" DRIVES).. . .2350 

SYSTEM II (8" DRIVES).2895 

XEROX 630 PRINTER.2350 

WORD PROCESSING (WORD 5TAR)425 

SUPERCALC .250 

CPrM OPERATING SYSTEM.175 


OSBORN^OMPUTERl 

CALL FOR PRICE 6 AVAILABILITY 1 


ATARI 


800 & 400 


ATARI 800 (16K).675 

ATARI 400 <16K).335 

410 PROGRAM RECORDER.85 

810 DISK DRIVE.499 

16K RAM MEMORY MODULE.89 

850 )NTERFACE MODULE.1S5 

830 ACOUSTIC MODEM.. 159 

ATARI VISICALC..199 

ATARI WORD PROCESSOR ......125 

BASIC LANGUAGE.45 

ASSEMBLER EDITOR.45 

MISSILE COMMAND ..35 

DAT A SOFT TEXT WIZARD 79 


commodore 


VIC 20 COMPUTER.249 

3K RAM CARTRIDGE. ... . 34 

SKRAM CARTRIDGE.50 

DISK DRIVE ..499 


{600} 854 1941 

Outside Ga, Order Desk 


computer age 


SERVING YOU 
SINCE 1979 


4688 CONVOY STREET, SAN DIEGO, CA 92111 

CALL OR WRITE FOR COMPLETE PRICE LIST 


- rt£l o TO ORDER: Please send cashier's check or personal check {allow 
(7i4) ip busings days to clear). VISA and Master Card credil card ser- 

Technlcal & California vice add 3% Shipping, handling and insurance In U-S, add 3%. 

Minimum 83.00. California residents add 6% sales lax. Foreign 
RISK FREE orders add 10% for shipping. Equipment Is subject to price change 
MAIL ORDER and availability. All equipment carries warranty. Slore prices may 
~ _ differ from mall order prices. __ ^ 


Gird© 93 on inquiry card. 
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What's New? 



CP/M-Compa tlble 

The Kaycomp II is a 
CP/M-compatible portable 
computer. The Z80A- 
based Kaycomp has 64K 
bytes of memory and a 
9-inch display screen with 
a 24-line by 80-column for¬ 
mat. Other standard fea¬ 
tures include dual 514-inch 
floppy-disk drives, an RS- 
232C interface, and a 
snap-together, fan-cooled 
metal cabinet. Software 
supplied with the Kaycomp 


Portable Computer 

II includes the CP/M operat¬ 
ing system and a word 
processor, and, from 
Microsoft. MBASIC, the 
Multiplan electronic spread¬ 
sheet, and the Mu/Math 
mathematics utility pro¬ 
gram. 

The Kaycomp II costs 
SI 795. Contact Non- 
LinearSystems. POB N, Del 
Mar, CA 92014, (714) 
755-1134. 

Circle 500 on inquiry card. 


Low-Cost Computers 
Have 64K-Byte 
Memory 

Milwaukee Computers' 
MC-1000 series of 
6502-based single-board 
computers features a 
64K-byte memory, dual 
514-inch disk drives, a real¬ 
time clock, two RS-232C in¬ 
terfaces. and a Centronics- 
type parallel printer port. 
Additionally, the MC-1000 
is provided with extensive 
self-diagnostics in ROM 
(read-only memory). 

A wide assortment of 
options are available for 
the MC-1000. including ex¬ 
panded disk capacities to 
1.8 megabytes and UCSD 
Pascal, BASIC, and 
FORTRAN-77 compilers. In 
single units, the MC-1000 
costs S995. For complete 
details, contact Milwaukee 
Computers Inc.. 16235 
West Ryerson Rd„ New 
Berlin. Wl 53151. (4)4) 
784-2312. 

Circle 502 on inquiry card. 



AIM-Compatible 
Computer Controller 

The /(Cortex/65 is an 
AIM-65-compatible, single¬ 
board computer controller. 
The board has a IK-byte 
RAM (random-access 
read/write memory), a 
socket for a 2K-byte 2716 
EPROM (erasable program¬ 
mable read-only memory), 
a crystal-controlled clock, a 


6522 VIA [versatile inter¬ 
face adapter) with 16 I/O 
lines, four control lines, and 
two 16-bit timers. Other 
features include a 44-pin 
edge connector that's 
pinout-compatible with 
Rockwell International's 
AIM-65 application con¬ 
nector. a 555 clock startup 
and reset circuit, and VIA 
memory location compati¬ 
bility with the AIM-65's ap¬ 
plication VIA. 

The /(Cortex/65 costs 
S 79.95, plus shipping. For 
details, contact Cortex Re¬ 
search Corp., 1912 Ray¬ 
mond Dr., Northbrook, IL 
60062, (312) 480-1088. 
Circle 501 on inquiry card. 


68000 Computer 
with Unix 

Dual Systems Control 
Corporation's System 83 is 
a 68000-based computer 
running under Unix ver¬ 
sion 7. The System 83 has 
a dynamic 256K-byte RAM 
(random-access read/write 
memory) with parity and a 
20-slot IEEE-696/S-100- 
compatible backplane. The 
Unix operating system is 
provided with such en¬ 
hancements as C-shell. the 
Visual editor, a C language 
compiler, a 68000 assem¬ 
bler, and a linker/loader. 
Other features of the Sys¬ 
tem 83 include the ability 


to execute I million instruc¬ 
tions per second, the ability 
to support up to 16 mega¬ 
bytes of directly address¬ 
able memory, and resident- 
memory capacities of up to 
4 megabytes within the 
enclosure. 

Optional equipment for 
the System 83 includes 
single- and double-density 
and single- and double¬ 
sided 8-inch disk drives, 
8-inch Winchester hard¬ 
disk drives. A/D and D/A 
(analog-to-digitial and 
digital-to-analog) con¬ 
verters, and output- 
controller boards. Prices for 
the System 83 with Unix 
and floppy-disk drives start 
at S8295. For details, con¬ 
tact Dual Systems Control 
Corp.. 720 Channing 
Way. Berkeley. CA 94710. 
(415) 549-3854. 

Circle 503 on inquiry card. 



Sage II 

The Sage II is a 
68000-based single-board 
computer recently intro¬ 
duced by Sage Computer 
Technology. The Sage II 
can be equipped to carry 
from 128K to 512K bytes of 
RAM (random-access 
read/write memory] and 
up to 1.3 megabytes of 
mass storage on two 
514 -inch floppy disks. Stan¬ 
dard features include two 
RS-232C serial ports, a 
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What's New? 



Centro nics-compatible 
parallel port, and an 
IEEE-488 interface. The 
Sage II supports Pascal, 
BASIC, FORTRAN, and as¬ 
sembly language. 

The Sage II ranges in 
price from $3600 to $6000, 
depending upon disk and 
RAM configurations. An 
optional interrupt-driven 
UCSD operating system 
costs $400, and extra RAM 
is available for $400 per 
128K bytes. Contact Sage 
Computer Technology, 
Suite 14, 195 North Edison 
Way, Reno, NV 89502, 
(702) 322-6868. 

Circle 504 on inquiry card. 


Xenix-Compatible 

Single-Board 

Computer 

The FT-68M/10 is a 
10-MHz 68000-based 
Multibus-compatible single¬ 
board computer carrying 
128K or 256K bytes of 
RAM (random-access 
read/write memory). Com¬ 
pletely compatible with the 
Xenix operating system, 
the 6-by 12-inch 68M/I0's 
RAM features error detec¬ 
tion and memory manage¬ 
ment. Other standard fea¬ 
tures include two serial 
communications channels 
and a parallel input chan¬ 
nel. 

In single quantities, the 
128K-byte FT-68M/I0 
costs $3495, and the 
256K-byte unit costs 
S3995. For further details, 
contact Forward Tech¬ 
nology Inc., 2595 Martin 
Ave., Santa Clara, CA 
95050, (408) 988-2378. 
Circle 505 on inquiry card. 


Desktop Computer 
Has Winchester 
Drives 

Durango Systems' 900 
series of fully integrated 
desktop business com¬ 
puters features a built-in 
Winchester disk drive that 
offers up to 15 megabytes 
of online storage. Standard 
features include a key¬ 
board, a display screen, 
and a dot-matrix printer. 
Two models are available: 
the 900, which has a 
single-mode printer, and 
the 900XR, which has a 
dual-mode printer. The 
900XR provides letter- 
quality printing on single 
sheets and envelopes at 
speeds of up to 200 char¬ 
acters per second. Addi¬ 
tionally, the 900 series 
stores a variety of type 
styles in memory, and for¬ 
eign-language characters 
and special fonts can be 
created or modified. 

Options for the 900 
series include an auxiliary 
fixed disk for an additional 
7 or 14 megabytes of stor¬ 
age. Prices for 900 series 
systems range from 
$11,950 to $14,950, de¬ 
pending upon configura¬ 


tions. For complete details, 
contact Durango Systems, 
3003 North First St., San 
Jose, CA 95134, (408) 
946-5000, 

Circle 506 on inquiry card. 


Foxy Computer 

Digital Microsystems' 
Fox desktop computer can 
serve as a stand-alone unit 
or as a member of a HiNet 
local area network. The 
portable Z80A-based Fox 
features two 5)4-inch 
single- or double-density 
double-sided floppy-disk 
drives, a high-speed RS-422 
network port, four RS- 
232C serial ports, two 8-bit 
bidirectional parallel ports, 
and a high-resolution 
9-inch display screen with 
a 25-line by 80-character 
format. Running under the 
CP/M operating system, 
the Fox has 64K bytes of 
RAM (random-access 
read/write memory), 
1K byte of ROM [read-only 
memory), and mass-stor¬ 
age capacities of 600K 
bytes per double-density 
double-sided disk for a total 
of 1.2 megabytes. Other 


standard features include a 
detachable keyboard and 
12 programmable function 
keys. 

The Fox has a suggested 
retail price of $3995. For 
details, contact Digital 
Microsystems, 1840 Em- 
barcadero, Oakland, CA 
94606, (415) 532-3686. 
Circle 507 on inquiry card. 


PUBLICATIONS 


BASIC Scientific 
Subroutines 

The second volume of 
Fred Ruckdeschel's exten¬ 
sive collection of BASIC- 
language subroutines is 
now available from BYTE 
Books/McGraw-Hill. BASIC 
Scientific Subroutines, 
volume 2, focuses on least- 
squares approximation, in¬ 
terpolation, differentiation, 
integration, the roots of 
functions, and optimiza¬ 
tion. Continuing the for¬ 
mat of volume I, this 
volume of BASIC Scientific 
Subroutines also provides 
complete program listings 
in Microsoft and North Star 
BASIC, and an appendix 
shows you how to convert 
the subroutines into other 
BASIC dialects. Additional 
topics covered in volume 2 
are first-order, second-or¬ 
der, and nth-order least 
squares; tangent iteration; 
natural logarithm by recur¬ 
sion; trigonometric func¬ 
tions; LaGrange interpola¬ 
tion; calculating derivatives 
from tables; and successive 
substitution geometry. 

BASIC Scientific Subrou¬ 
tines, volume 2, costs 
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What's New? 


S23.95 (volume t is still 
available for $19.95). Con¬ 
tact BYTE Books, 70 Main 
St., Peterborough, NH 
03458, (800) 258-5420; in 
New Hampshire and 
Canada, (603) 924-9281. 
Circle 508 on inquiry card. 


Book Explores 8051 

The 805!: Program¬ 
ming, Interfacing, and 
Applications is one of the 
first books to explore Intel 
Corporation’s new 8051 
single-chip microcomputer. 
The book has more than 
80 experiments using the 
SDK-51 single-board micro¬ 
computer system as the 
hands-on vehicle for learn¬ 
ing, prototyping, and ex¬ 
perimenting with the 
8051. Among the book's 
features are 8051 and 
SDK-51 reference materials, 
the mechanics of writing 
and executing assembly- 
language programs with 
the SDK-51, SDK-51 moni¬ 
tor subroutines, and !7 
control applications. 

The 8051: Program¬ 
ming, Interfacing, and 
Applications, by Dr. 
Howard Boyet and Ron 
Katz, costs $19.95. It is 
available from Dr. Howard 
Boyet, 14 East 8th St., New 
York. NY 10003, (212) 
473-4947. 

Circle 509 on inquiry card. 


Technical Journal for 
Amusement Industry 

The Star Tech Journal is 

a technical monthly for dis¬ 
tributors and operators of 
coin-operated electronic 

riCZ. r..|„ vvm (PH nvn: D,,Lt; u u__ 


amusement machines. Ar¬ 
ticles are geared toward 
technicians who are re¬ 
sponsible for the service 
and maintenance of these 
specialized machines. Star 
Tech Journal identifies 
trouble areas to be 
watched and shows you 
the fix. Among the topics 
covered are modifying ex¬ 
isting test equipment, 
theory of operation, circuit 
analysis, step-by-step sys¬ 
tem check through, and in- 
depth discussions on major 
manufacturers of pins, 
alleys, and video games. 

Twelve issues of the The 
Star Tech Journal cost $32 
in the U.S., $36 in Canada, 
and $56 elsewhere. Con¬ 
tact the Star Tech Journal. 
POB 1065. Merchantville, 
NJ 08109, (609)662-3432. 
Circle 510 on inquiry card. 


Health Hazards 
of CRTs 

Health Hazards of CRTs 

is an authoritative list of 
sources for balanced infor¬ 
mation on the possible 
health hazards associated 
with extended exposure to 
cathode-ray tubes. The 
book is an index of maga¬ 
zine articles, state laws, 
and scientific studies on the 
topic, as well as a directory 
of sources for additional in¬ 
formation. Also provided is 
a list of major video- 
terminal manufacturers. 

Health Hazards of CRTs 
is available for $4.95 from 
Ryan Research Interna¬ 
tional, 1593 Filbert Ave., 
Chico, CA 95926, (916) 
343-2373. 

Circle 511 on inquiry card. 


Magazine Devoted 
to Computer Games 

Computer Gaming 
World is a bimonthly pub¬ 
lication for computer and 
video game enthusiasts. It's 
filled with game reviews, 
articles on the industry, 
and other features. 

A year’s subscription (6 
issues) to Computer Gam¬ 
ing World costs $ 11 in the 
U.S., $15 in Canada, and 
$19 elsewhere. For com¬ 
plete details, contact Com¬ 
puter Gaming World, 
Subscription Department, 
1919 East Sycamore #203, 
Anaheim. CA 92805, (714) 
776-4979. 

Circle 512 on inquiry card. 


List of Products 
for the Apple 

A list of more than 100 
Apple-related products is 
available for $2. The list, 
updated monthly, includes 
books, directories, period¬ 
icals, posters, and data 
sheets and provides such 
information as company 
name, address, and prod¬ 
uct price. For your list, con¬ 
tact Bob Broedel, POB 
20049, Tallahassee, FL 
32304. 


FORTH 

Reference Books 

Two new FORTH refer¬ 
ence books have been pro¬ 
duced by Mountain View 
Press. All About FORTH, 
by Glen B. Haydon, is a 
glossary of FORTH words 
(definitions) as defined in 
several major implementa¬ 
tions of FORTH: FORTH-79, 
the dialect used in Leo 


Brodie's book Starting 
FORTH, and MVP-FORTH, 
a version developed by 
the Mountain View Press 
that's based on fig- 
(FORTH Interest Group-) 
FORTH. Each entry in¬ 
cludes the definition, im¬ 
plementation in FORTH, 
and usage of the word be¬ 
ing defined. 

Mitch Derick's and Linda 
Baker's The FORTH Ency¬ 
clopedia is an advanced 
reference book that ex¬ 
plains in words and flow¬ 
charts the compile- and 
run-time behavior of the 
fig-FORTH word set. In ad¬ 
dition, all definitions are re¬ 
lated to the word set of 
the FORTH-79 standard. 

All About FORTH and 
The FORTH Encyclopedia 
are available postage paid 
for $20 and $25, respec¬ 
tively. Order your copies 
from Mountain View Press 
Inc., POB 4656, Mountain 
View, CA 94060. 

Circle 513 on inquiry card. 
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Graphics 

Dot-Matrix Printer 

Centronics' Model 122 
graphics dot-matrix printer 
is a heavy-duiy 120-cps 
(character per second) 
desktop unit intended for 
data- and business-process¬ 
ing applications. Standard 
features include 120 cps bi¬ 
directional and logic- 
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seeking printing in mono¬ 
spaced alphanumeric 
mode, unidirectional and 
logic-seeking printing in the 
graphics mode, 6- or 8-pin 
graphics, 7 resident inter¬ 
national character sets, 
selectable forms length 
from 3Vi inches to 15/2 
inches in half-inch incre¬ 
ments, and user-selectable 
6, 9, or 18 lines per inch. 
The Model 122 is software- 
compatible with the Cen¬ 
tronics Model 739. 

The Model 122 graphics 
dot-matrix printer costs 
S1195. Further information 
is available from Centronics 
Data Computer Corp., 
Hudson, NH 03051, (603) 
883-0111. 

Circle 514 on inquiry card. 


Add-on Memory 
for the IBM 

Davong Systems of 
Mountain View, California, 
has introduced a series of 
add-on memory cards for 
the IBM Personal Com¬ 
puter. The cards offer 64K, 
I92K, and 256K bytes of 
RAM (random-access read/ 
write memory] and com¬ 
plete hardware- and soft¬ 
ware-compatibility with 
the IBM. The boards range 
in price from S395 to 
S1075 and are available at 
selected Computerland 
stores. For your nearest 
dealer, contact Davong 
Systems Inc., 1061 Terra 
Bella Ave., Mountain 
View, CA 94043, (415) 
965-7130. 

Circle 515 on inquiry card. 


Color Computer 
Expansion Unit 

The Color Computer Ex¬ 
pansion Unit gives the 
TRS-80 Color Computer an 
additional 64K bytes of 
RAM (random-access 
read/write memory] and 
the circuitry necessary for 
an 80-character by 25-line 
alphanumeric display. The 
Expansion Unit has a Z80A 
microprocessor that gives 
the Color Computer the 
added versatility of running 
the CP/M operating system 
while maintaining full com¬ 
patibility with 6809 soft¬ 
ware such as the Flex and 
OS-9 operating systems. 
Other features provided 
with the Expansion Unit in¬ 
clude software-selectable 
video-display formats of 80 
characters by 25 lines or 
the standard 32 characters 
by 16 lines and a dual¬ 
density 5/«-inch disk con¬ 
troller capable of support¬ 
ing four drives with up to 
800K bytes of storage per 
drive for a total of 3.2 
megabytes. Standard fea¬ 
tures supplied include a 
Color Computer-com¬ 
patible RS-232C serial port, 
two expansion buses for 
hard-disk and custom ap¬ 
plications, and a built-in 
audio driver and speaker. 

Optionally the Expan¬ 
sion Unit can be equipped 
with an IEEE-488/1980 
controller and a light pen. 
The Color Computer Ex¬ 
pansion Unit has a sug¬ 
gested price of $1585; 
dealer inquiries are invited. 
For further information, 
contact George Associates, 
POB 960, Berkeley, CA 
94701, (415) 843-3587. 
Circle 516 on inquiry card. 



Chess Peripheral 


Mate, a hardware and 
software peripheral for the 
Apple II, includes the 
strongest chess-playing 
program ever developed 
for a microcomputer, ac¬ 
cording to the manufac¬ 
turer. Designed for 
32K-byte Apple, TRS-80, 
and PET computers, Mate 
is supplied with a mag¬ 
netic sensor chessboard, 
magnetic pieces, plug-in 
interface card, and a cable. 
Its many game-playing 
features include the ability 
to "think" on opponent's 
time, nine levels of play, 
an opening library of more 


than 6000 moves, best 
and randomized move se¬ 
lection, move suggestions, 
reverse board, and print¬ 
out of an entire game. Full 
documentation for the in¬ 
terface software is pro¬ 
vided for those who want 
to create their own chess 
programs. 

Manufactured by Applied 
Concepts, Mate is available 
for $269.95, including 
game program on cassette 
or disk and a manual, from 
PMK Associates, POB 598, 
East Brunswick, NJ 08816, 
(201) 246-7680. 

Circle 517 on inquiry card. 


Color Monitor for IBM and Apple 


Amdek's Color li is a 
16-color, high-resolution 
video monitor designed 
for the IBM Personal Com¬ 
puter or, with the Amdek 
DVM (digital video multi¬ 
plexer) interface board, the 
Apple II. The 13-inch RGB 
(red/green/blue) Color II 
can generate an 80-char¬ 
acter by 24-line display 
and 560 horizontal by 260 
vertical resolution. 

The Color II, including 


access cable, is available at 
Computerland stores, IBM 
Personal Computer Cen¬ 
ters, and Apple dealers for 
S999. The DVM, including 
an access cable for the 
Apple II and III. costs $200. 
Further details can be ob¬ 
tained from Amdek Corp., 
2420 East Oakton St., Ar¬ 
lington Heights, IL 60005, 
(312) 364-1 180. 

Circle 518 on inquiry card. 
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Scientific Control and 
Data-Collectlon Tools 

The Adalab data-ac¬ 
quisition and control inter¬ 
face card for the Apple II 
controls and collects data 
from most scientific instru¬ 
ments, including spectro¬ 
photometers, strip-chart 
recorders, chromatography 
systems, and temperature 
controllers. Optional acces¬ 
sories for the Adalab in¬ 
clude the Ada-Amp instru¬ 
mentation amplifier with a 
0.1 to 1000 gain range, the 
Vidisampler real-time data- 
acquisition software pack¬ 
age that permits simulta¬ 
neous data-acquisition 
from four analog inputs, 
and the Tempsense hard¬ 
ware and software pack¬ 
age for monitoring up to 
64 thermocouples or heat 
sensors. Other equipment 
available for the Adalab in¬ 
cludes a 32-bit digital I/O 
multiplexer accessory called 
Ada-Byte and Vidimemory. 
an extended-memory/bulk 
data-storage option that 
works with 16K-. 64K-, or 
I28K-byte RAM [random- 
access read/write memory) 
cards. 

Complete details on the 
Adalab data-acquisition 


and control interface card 
and its wide variety of ac¬ 
cessories are available from 
Interactive Microware Inc.. 
POB 771, State College, PA 
16801. (814) 238-8294. 
Circle 519 on inquiry card. 



Give the H-89 
Speech 

Mako's multiple pro¬ 
grammable sound gener¬ 
ators (PSGs) give Heath or 
Zenith computers equipped 
with the General Instru¬ 
ment AY3-8910 PSG chip 
the ability to produce a 
wide variety of complex 
sounds under software 
control. The PSGx2, de¬ 
signed for the Z-89 or H-89, 
plugs directly into the P504 
or P505 bus slots and uses 
any decoded port address. 
The PSGx4 has four PSG 
chips and plugs directly in¬ 


to the H-8 bus. Each board 
is supplied with a speaker, 
a built-in audio monitor 
amplifier, and crystal time 
base. Options for the 
boards include the Micro- 
Piano 2.0, which is capable 
of playing up to a six-note 
polyphony over an eight- 
octave range. 

The PSGx2 costs S? 25, 
and the PSGx4 costs S225, 
plus $5 shipping and han¬ 
dling. The Micro-Piano is 
available for $24,95. 
Orders are being accepted 
at Mako Data Products, 
1441 —B North Red Gum. 
Anaheim, CA 92806. (714) 
632-8583. 

Circle 520 on inquiry card. 


Turn Your Micro 
Into a Mini 

The Loadstar 8000 up¬ 
grades any single-user 8-bit 
Z80 microcomputer with 
from 4K to 64K bytes of 
RAM |random-access 
read/write memory] to a 
16-bit Z8000 minicomputer 
with 64K bytes of RAM [ex¬ 
pandable to 8.3 megabytes 
and multiple users). The 
Loadstar has two ROMs 
|read-on!y memories) that 
contain part of the operat¬ 
ing system and the inter¬ 
face circuitry and are 
capable of storing 8K bytes. 
Other features include a 
4-MHz system clock, 414 
machine-language instruc¬ 
tions, and the ability to 
handle from 1250 to 5000 
instructions per second. 
When the Loadstar 8000 is 
connected to any Z80- 
based system, such as the 
TRS-80, Apple (with the 
Microsoft Softcard), Exidy, 
Superbrain, Godbout, or 


Cromemco, the system has 
the capability of addressing 
128 times more memory 
and increasing system 
speed 5 to 20 times. 

The Loadstar 8000 has a 
suggested retail price of 
$900. Additional details 
can be obtained from 
Loadstar Technology 
Corp., 10073 Saich Way, 
Cupertino. CA 95014. 
(408) 996-8333. 

Circle 521 on inquiry card. 


Modem Uses 
Inductive Coupling 

The MFJ-1230 origi¬ 
nate/answer modem uses 
an inductive-coupling tech¬ 
nique for receiving data. 
This approach provides 
more reliable data transfer 
because it eliminates errors 
caused by room noise, vi¬ 
brations, and other 
acoustic-coupling prob¬ 
lems. The Bell 103-compat¬ 
ible MFJ-1230 operates at 
data rates from 0 to 300 
bps (bits per second) and 
features half- and full- 
duplex operation, TTL. 
CMOS, and RS-232C com¬ 
patibility, and I/O ports for 
a cassette tape recorder. 

The price for the crystal- 
controlled MFJ-1230 is 
$ 129.95. A version for the 
Apple, the MFJ-1231, costs 
$139.95. Complete specifi¬ 
cations are available from 
MFJ Enterprises Inc., 921 
Louisville Rd„ Starkville, MS 
39759, (800) 647-1800; in 
Mississippi, (601) 323-5869. 
Circle 522 on inquiry card. 
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Add a Computer to 

the IBM Personal 
Computer 

Baby Blue is an acces¬ 
sory printed-circuit board 
and software package for 
the IBM Personal Com¬ 
puter. When used with its 
software, the Baby Blue 
board becomes a Z80 com¬ 
puter within your com¬ 
puter, allowing you to run 
programs written for the 
CP/M-80 operating system. 
Baby Blue's hardware is 
made up of 64K bytes of 
dual-ported 200-nanosec- 
ond RAM (random-access 
read/write memory) with 
parity checking and a Z80B 
microprocessor that can 
operate with the 4.77-MHz 
system clock speed of the 
IBM's 8088 microproces¬ 
sor. The software is made 
up of a translator and an 
intelligent converter that 
activates the Z80B. reads 
files from many 514-inch 
soft-sectored CP/M disk for¬ 
mats, and determines 
which files are executable 
machine-language files. 

The Baby Blue, complete 
with software on disk, 
costs S600. Optionally, 
Baby Blue can be pur¬ 
chased with the Wordstar 
and Mailmerge programs 
for S980. For further 
details, contact Xedex 
Corp., 1345 Ave. of the 
Americas. New York, NY 
10105, (212) 489-0444. 
Circle 523 on inquiry card. 


Video Controllers 

Zircon International's 
Video Command series of 
video controllers are de¬ 
signed for game or graph¬ 
ics applications on Apple, 


Atari, PET, VIC, and 
TRS-80 computers. Among 
the controllers available is 
the Video Stick, which 
combines X and Y func¬ 
tions in a single unit. Video 
Stick features dual fire but¬ 
tons and gimbal assembly, 
potentiometers, and 
switches. Its suggested 
retail price is S49.95, and 
versions are available for 
the Apple, the TRS-80 Col¬ 
or Computer, and the IBM 
Personal Computer. 

The Video Command 
XYZ controller has an eight 
digital switch mechanism 
and is compatible with 
most existing PET, VIC. 
and Atari software. The 
suggested price for the 
Video Command is S 14.95 . 
For complete details on 
the Video Command 
series of controllers, con¬ 
tact Zircon International 
Inc., 475 Vandell Way, 
Campbell, CA 95008. 
(408) 866-8600. 

Circle 524 on inquiry card. 
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Language Series 
for the IBM 

The Computer Lan¬ 
guage series offers IBM Per¬ 
sonal Computer users a 
wide choice of program¬ 
ming languages and oper¬ 
ating systems. Some of the 
products available are a 
macro assembler that runs 
under PC-DOS. a FOR¬ 
TRAN compiler that also 
runs under PC-DOS, and 
UCSD Pascal p-System, an 
advanced operating sys¬ 
tem with UCSD Pascal or 
FORTRAN-77. 


Prices for products in the 
Computer Language series 
range from S100 to S625. 
The series is available at 
local IBM Product Centers, 
Computerland stores, and 
Sears Roebuck and Com¬ 
pany's Business Systems 
Centers. For the address of 
your nearest IBM dealer, 
call (800) 447-4700; in Il¬ 
linois, (800) 322-4400; in 
Alaska and Hawaii, (800) 
447-0890. 

Circle 525 on inquiry card. 


Robot Simulator 

The Karel Simulator im¬ 
plements a Pascal-like com¬ 
piler/debugger environ¬ 
ment that can be used to 
teach beginners structured 
programming techniques. 
The Simulator lets students 
write programs that make 
Karel, an on-screen robot, 
manipulate a world of in¬ 
tersecting streets and ob¬ 
jects. The Simulator's lan¬ 
guage is easy to learn, but 
rich enough for challeng¬ 
ing tasks such as escaping 
from mazes and following 
paths. The Simulator's pro¬ 
gramming language is 
documented in Richard E. 
Pattis’s Karel the Robot: A 
Gentle Introduction to the 
Art of Programming 
(John Wiley & Sons, 1981). 

The Karel Simulator runs 
on Apple computers with a 
language card, one disk 
drive, and a 40- or 80-col- 
umn display screen. The 
complete package costs 
$85 and includes a note¬ 
book, a protected copy of 
the Simulator, a prefor- 
matted disk with two dem¬ 


onstration programs, a 
24-page instruction 
manual, and a tutorial on 
using the UCSD Pascal filer 
and editor. For teaching or 
self-instruction, a complete 
set of two course disks 
containing all the examples 
from the book (a total of 
more than 125 files) is 
available for $ 150. The 
Karel Simulator can be pur¬ 
chased from Cybertronics 
International Inc., Software 
Publishing Division, 999 
Mount Kemble Ave., Mor¬ 
ristown, NJ 07960, (201) 
766-7681. 

Circle 526 on inquiry card. 


Pascal Compiler 
for CP/M 

JRT Systems recently in¬ 
troduced version 2 of its 
Pascal compiler for CP/M, 
Version 2 is a one-step 
compiler with separately 
compiled external proce¬ 
dures and functions that 
allow very large programs 
to be developed, Standard 
features include the ability 
to link together or auto¬ 
load program sections at 
run-time, a virtual storage 
manager that allows pro¬ 
grams of unlimited size to 
be run while providing full 
support for dynamic Pascal 
variables, and no size limit 
for procedures, nesting 
levels, or recursion. The 
compiler's arithmetic ability 
has 14 digits of precision, 
and its BCD (binary-coded 
decimal) format eliminates 
conversion errors. For 
scientific applications, the 
compiler's floating-point 
exponent ranges from 
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-64 to +63. Dynamic 
text strings can be as large 
as 64K bytes. Other fea¬ 
tures include the ability to 
access random disk files by 
relative record number or 
relative byte address and 
the ability to process disk 
files as ASCII text or as 
binaiy data. 

A single-user license for 
version 2 of the JRT Pascal 
compiler for CP/M costs 
$29.95. It is available from 
JRT Systems Inc., 1891 
23rd Ave., POB 22365, 
San Francisco, CA 94122, 
(415) 566-4240. 

Circle 527 on inquiry card. 


Pascal-llke Language 
for the Apple 

The XPLO language sys¬ 
tem gives Apple II users a 
fast-executing alternative 
to UCSD Pascal. It retains 
Pascal's syntax and control 
structures, so it is easy for 
Pascal programmers to 
learn. In contrast to Pascal, 
XPLO has loose variable 
typing, which gives it 
greater flexibility for most 
programming applications. 
Among its standard fea¬ 
tures are the full set of 
Pascal control structures; a 
full range of simple data 
types including integers, 
reals, and characters; a 
complete set of intrinsic 
functions for mathematical 
calculations; support for 
Apple hardware such as 
high- and low-resolution 
graphics, game paddles, 
and sound; and program- 
development features such 
as chaining, overlays, and 
Hbra/y capability. 

The XPLO Language sys¬ 


tem costs SI85. Optional¬ 
ly, XPLO is available with 
Advanced Micro Devices’ 
9511 floating-point proces¬ 
sor for number-crunching 
applications for S205. 
XPLO can be obtained from 
Computer Sight, Suite 503, 
2490 Channing Way, 
Berkeley, CA 94704, (415) 
644-1688. 

Circle 528 on inquiry card. 


IBM Word Processor 
and Text Editor 

Lifetree Software has in¬ 
troduced a new word pro¬ 
cessor and text editor for 
the IBM Personal Comput¬ 
er called the Volkswriter. 
Standard editing features 
include a full-screen editor. 
Reset key, automatic word¬ 
wrap, rapid line or charac¬ 
ter insertion, flexible search 
and replace, automatic 
centering, left and right jus¬ 
tification, and an onscreen, 
step-by-step tutorial. Print 
features include page num¬ 
bering as well as the ability 
to define the format 
through a menu, to print 
an entire document or a 
single page at a time, and 
to define paper size and 
printing area. With an 
optional asynchronous 
adapter, you can prepare 
files for transmission to a 
typesetter. Since Its files are 
standard PC-DOS format, 
Volkswriter is compatible 
with most IBM Personal 
Computer software. 

Volkswriter requires an 
IBM Personal Computer 
with a minimum of 64K 
bytes of memory, a single 
disk drive, PC-DOS, and an 
IBM, Epson, or NEC Home 


Electronics printer with 
Centronics-type parallel in¬ 
terface. For extensive 
writing, two disks and 
128K bytes of memory are 
recommended. The Volks¬ 
writer is available for S195. 
For the name of your near¬ 
est dealer, contact Lifetree 
Software Inc., Suite 342, 
177 Webster St., Monte¬ 
rey, CA 93940, |408) 659- 
3211. 

Circle 529 on inquiry card. 


Apple Graphics 
Language 

The GraFORTH graphics 
programming language for 
the Apple II has easy-to- 
read code and programs 
that are fully compiled to 
machine language for fast 
execution. It features fast 
three-dimensional color 
animation graphics, includ¬ 
ing rotation, scale, trans¬ 
position, and perspective. 
According to the manufac¬ 
turer, lines can be drawn 
faster than with BASIC and 
colored lines are never 
broken. GraFORTH in¬ 
cludes turtle graphics, for 
rapidly drawing line shapes 
at any angle, and a soft- 
ware-based music synthe¬ 
sizer. 

GraFORTH requires a 
48K-byte Apple II with 
DOS 3.3 and one disk drive 
(use of a )6K-byte RAM 
card is recommended). It's 
available for S75, including 
a 220-page manual, from 
insoft, Suite 202B, 10175 
Southwest Barbur Blvd„ 
Portland, OR 97219, (503) 
244-4181. 

Circle 530 on inquiry card. 


Relational Query 
Language 

RQL is a relational alge¬ 
braic query language im¬ 
plemented in Applesoft 
floating-point BASIC that 
lets you see a database as a 
collection of tables. This ap¬ 
proach allows computer 
novices to use RQL to 
build, interrogate, and 
search databases. Com¬ 
mands provided with RQL 
include define and access a 
database; define a table; in¬ 
sert, delete, and update 
rows in a table; create a 
table from one or two ex¬ 
isting tables by means of 
selection, union, intersec¬ 
tion, symmetric difference, 
etc.; and compute the ag¬ 
gregate functions of 
average, count, sum. 
minimum, and maximum. 

RQL requires an Apple II 
or Apple II Plus computer 
with DOS 3.3, Applesoft, 
and two floppy-disk drives. 
ROL on a floppy disk, a 
program listing, and the 
user's manual together 
cost SI40. The user's 
manual and the program 
listing alone cost S120, and 
the user's manual is 
available separately for 
$20. For details, contact 
Hello Software, 8380 
Roanne Dr„ Orlando, FL 
32817, (305) 677-1108. 
Circle 531 on inquiry card. 

MISCELLANEOUS 


Office Filing System 

The Colortrol is a busi¬ 
ness filing system that's 
used in conjunction with a 
desktop computer or a 
word processor. It provides 
an automatic computer- 
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generated color-coded fil¬ 
ing system and a database 
for easy file management. 
When used with a printer. 
Colortrol can print color- 
coded file labels. Formats 
include 8-inch IBM soft-sec¬ 
tored, North Star double- 
density, Micropolis Model 
II, Superbrain 3.0, Apple II 
with CP/M. and 5H- and 
8-inch Xerox. 

Colortrol requires an 
8080-, 8085-. orZ80-based 
microcomputer with 48K 
bytes of RAM [random-ac¬ 
cess read/write memory), 
CP/M. and an Epson or 
NEC Home Electronics 
printer. Its price is SI95. 
The manual alone costs 
S30. Complete details are 
available from Digital Mar¬ 
keting, 2670 Cherry Lane. 
Walnut Creek. CA 94596, 
(415) 938-2880. 

Circle 532 on inquiry card. 


BASIC Reference 

Card for the IBM 

Minimagic has intro¬ 
duced a BASIC language 
reference card for the IBM 
Personal Computer. The 
card has 14 panels of se¬ 
lected information, includ¬ 
ing a discussion on getting 
BASIC up and running, 
alphabetized descriptions 
of more than 80 BASIC 
statements, graphics and 
color programming infor¬ 
mation, BASIC control 
commands for program de¬ 
velopment and execution, 
and functions relating to 
mathematics, string mani¬ 
pulation, and I/O. All en¬ 
tries are alphabetized and 
grouped by function for 
quick and easy reference, 
and each entry has a brief 


description and examples 
of usage. Each grouping 
contains all the facilities of¬ 
fered by IBM BASIC. 

The BASIC language ref¬ 
erence card for the IBM 
Personal Computer costs 
S3.50, postage paid. Con¬ 
tact Minimagic Co., 104 
Park Rd.#34, West Hart¬ 
ford, CT 06119. 



Surge Suppressors 

Kalglo Electronics' Quad 
series of surge suppressors 
features four filtered out¬ 
lets. The Quad-1 has tran¬ 
sient absorption only, 
while the Quad-11 has tran¬ 
sient absorption and dual 
three-stage low-pass filters 
for radio-frequency-interfer¬ 
ence noise filtering. All 
units are prewired and 
ready to use. The Quad-1 
costs $49.95, and the 
Quad-ll costs $59.95. For 
further details, contact 
Kalglo Electronics Co. Inc., 
Department Quad, 6584 
Ruch Rd.. East Allen Town¬ 
ship, Bethlehem. PA 
18017, |800) 523-9685. 
For technical information 
or to order within Pennsyl¬ 
vania. call |215) 865-0006. 
Circle 533 on inquiry card. 


Automatic Shut Off 
for Disk Drives 

Optronics Technology's 
Drive Control Unit (DCU) 
gives you automatic on/off 
control over your 8-inch 
floppy-disk drive motor. 
The DCU has connectors 
that allow it to fit within 
the drive assembly in series 
with the drive motor. Dur¬ 
ing drive access, the motor 
is energized at zero- 
crossing for low noise. 
After 8 seconds (adjustable) 
of idle time, the drive will 
switch off, which mini¬ 
mizes media damage due 
to constant use and lowers 
overall system noise levels. 

In kit form, the DCU 
costs S29.95. An assem¬ 
bled and tested version is 
available for $39.95. For 
additional details, contact 
Optronics Technology, 
POB 81, Pittsford, NY 
14534, (716) 377-0369. 
Circle 534 on inquiry card. 


High-Density 
Floppy Disks 

Brown Disc Manufactur¬ 
ing has unveiled a new 
series of high-density 
5’A-inch floppy disks: the 
UHR I and the VHR I fami¬ 
lies. The UHR I floppy disk 
provides ultra-high-density 
recording capabilities for 
150- to 200-tpi (track per 
inch) applications. Accord¬ 
ing to the manufacturer, 
the UHR I disk is the only 
media qualified as a 
1,6-megabyte single-sided 
disk for use with Amlyn 
Corporation's Models 5860 
and A506 high-capacity 
mini-floppy-disk drives. The 
VHR I is designed for 96-tpi 
data-storage applications. 


Both families are made 
with a spin coating tech¬ 
nique that's similar to that 
used for hard-disk media. 
This method provides a 
more consistent dispersion 
of the magnetic coating. 
Further information is avail¬ 
able From Brown Disc 
Manufacturing Inc., 1015 
Garden of the Gods Rd., 
Colorado Springs, CO 
80907, (303) 593-1015. 
Circle 535 on inquiry card. 


Data-Encryptlon 

Device 

The Black Board is an 
S-100-bus-compatible 
module with a built-in, 
high-speed data-encryp- 
tion device and bus inter¬ 
face/control logic that is 
certified by the National 
Bureau of Standards. De¬ 
signated the Model ESB-2S, 
the device is useful for 
secure tape or disk storage, 
program protection, and 
data security and protec¬ 
tion schemes. The Black 
Board uses two consecu¬ 
tive output ports for control 
and data, and the key, 
which is not externally ac¬ 
cessible, is stored on a chip. 
Other features include en¬ 
cryption and decryption of 
64-bit data words using a 
56-bit key, a 1.3-megabit- 
per-second transfer rate, 
parity checking during key 
loading, and no wait states 
at a speed of 4 MHz. It's 
compatible with the CR/M, 
CDOS, Unix, Cromix, and 
MP/M operating systems. 
Supplied software includes 
low-level drivers and en¬ 
cryption/decryption pro¬ 
grams. 

Optional software for 












What's New? 


the Black Board includes 
the Keyper System, which 
is an automated file-access 
security system with in¬ 
finite master key capabili¬ 
ties. The Black Board, in¬ 
cluding documentation 
and software to get your 
system up and running, is 
available for $595; the bare 
board alone costs $495. 
For more details, contact 
Cydat Inc., Suite 322, 500 
Airport Blvd.. Burlingame, 
CA 94010. (800) 227- 
2400, ext. 906; in Califor¬ 
nia, (800) 772-2666, ext. 
906. 

Circle 536 on inquiry card. 


Software Locator 
Service 

Subscribers to the Sof- 
search software locator ser¬ 
vice have access to infor¬ 
mation on more than 
12,000 software products 
for both small computers 
and large computers. Sof- 
search provides custom 
reports on software prod¬ 
ucts that meet up to five 
sets of subscriber-specified 
selection criteria ranging 
from computer system 
used or considered to in¬ 
dustry/activity to be served. 
Each report has product 
name, supplier address. 
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contact information, and a 
general description of the 
product. Product reports 
are packaged in an in¬ 
dexed binder and are up¬ 
dated quarterly. Subscribers 
can also request special 
one-time reports for an ad¬ 
ditional fee. 

A year's subscription to 
the Sofsearch software 
locator service costs $125. 
A complete description of 
Sofsearch is available from 
CCS Inc.. Corporate Of¬ 
fices, POB 5276, San An¬ 
tonio, TX 78201. (512) 
340-8735. 

Circle 537 on inquiry card. 


Eliminate 
Contact Problems 

The Gold Plug 80 can 
eliminate disk errors due to 
oxidation of the solder sur¬ 
face of Radio Shack's 
TRS-80 Model I's keyboard 
printed-circuit board and 
expansion ports. The Gold 
Plug 80 Is a male gold- 
plated card edge plug 
that's soldered directly to 


the existing card edge plug 
on the printed-circuit board 
of the keyboard and ex¬ 
pansion ports. Compatibili¬ 
ty is maintained because it 
permits the use of existing 
female connectors on all 
cables. Additionally, all ex¬ 
isting expansion devices 
can be used without 
modifications. 

To install the Gold Plug 
80. disassembly of the key¬ 
board and/or Expansion In¬ 
terface is required, as well 
as soldering directly to the 
Model I's existing card con¬ 
nector. The Gold Plug 80 
adds slightly more than a 
half inch to the card edge 
plugs. 

In kit form, the Gold Plug 
80 for the keyboard 
printed-circuit board to Ex¬ 
pansion Interface costs 
$18.95. Versions for the 
Expansion Interface to disk, 
printer, screen printer, or 
RS-232C ports cost $9.95 
each. A complete set of 
cables for all the ports is 
available for $54.95. For 
details, contact E.A.P. Co., 
POB 14, Keller, TX 76248, 
(817) 498-4242. 

Circle 538 on inquiry card. 


Where Do New Products Items Come From? 

The information printed in the new products pages of BYTE is 
obtained from "new product" or "press release" copy sent by the 
promoters of new products. If in our judgment the information 
might be of interest to the personal computing experimenters and 
homebrewers who read BYTE, we print it in some form. We 
openly solicit releases and photos from manufacturers and sup¬ 
pliers to this marketplace. The information is printed more or less 
as a first-in first-out queue, subject to occasional priority modifica¬ 
tions. While we would not knowingly print untrue or inaccurate 
data, or data from unreliable companies, our capacity to evaluate 
the products and companies appearing in the "Whafs Mew?" 
feature is necessarily limited. We therefore cannot be responsible 
for product quality or company performance. 









































Circle 367 on inquiry card. 


SUNNY 


LOW LOW COST 


POWER SUPPLIES 

(LINEAR & SWITCHING) 
FOR S-100, DISK DRIVES 



KIT 1, 2 & 3 For S-100 


R3 For Three 8" or 
5W Disk Drives 

S-100 POWER SUPPLY KITS (open frame with base plate, 3 hrs. assy, time) 


ITEM 


USED FOR 


? + 8 Vdc 


i - B Vdc 


@ + 16 Vdc 


! - 16 Vdc 


! + 2Q Vdc 


SIZE W x D x H 


S3 2 in 1 Unit for S-100 and 
two 8 or 5V-T Disk Drives. It fils 
most Disk System Mainframes 

PRICE 


KIT 1 

15 CARDS SOURCE 

15A 


2,5A 

2.5A 


12" x 5“ x W 

54 95 

KIT 2 

SYSTEM SOURCE 

25A 


3A 

3A 


12 ,r x 5” x 47V’ 

61.95 

KIT 3 

DISK SYSTEM 

15A 

1A 

2A 

2A 

4A 

14" x 6" x 4V 

69.95 


DISK DRIVE POWER SUPPLY “R3” REGULATED, OPEN FRAME, ASSV. & TESTED . 69.95 

SPECS: +5V@6A OVP. -5V@ 1A + 24V @ 6A. SHORTS PROTECT 2 SIZES AVAIL, 1) 9" (W) x 6'/<" (D) x 4W (H), 2) 9" (W) X 4ft" (D) x5W (H) 

OPTION 1) REPLACE +24V BY + 12V. 2) FOR SIZE 1 ONLY, ADD + 12V @ 1A, AT AN ADDITIONAL $12.00. 

IDEAL FOR THREE 8“ or 5ft FLOPPY DISK DRIVES. SUCH AS SHUGART 801/851. SIEMANS FDD 100-8/200-8 OR 100-5 ETC. 

* DISK SYSTEM PWR SUPPLY “S3” OPEN FRAME, ASSY. & TESTED. COMPACT SIZE: 10"[W) x 6'"(D) x 5"(H)1 02.95 

REGULATED OUTPUTS FOR DISK DRIVES +5V @ 5A. -5V @ 1 A. +24V @ 5A (OR + 12V @ 5A) 

UNREGULATED OUTPUTS FOR S-100: +8V @ 14A .± 16V @ 3A. 

A COMPLETE UNIT FOR DISK SYSTEM WITH THE MAINFRAME CONTAINING 12 SLOTS & TWO 

POWER TRANSFORMERS (with mounting brackets) _ATTENTION O.E.M-'S 

ITEM PRIMARY SECONDARY #1 SECONDARY #2 SECONDARY #3 SIZE W x D x H PRICE 


FUSES PROTECT REG OUTPUTS 
WITH OVP CIRCUIT FOR +5V 


Tl 

110/120 

2x0 Vac, 15A 

20 Vac. CT. 2.5A 


34V 

x 34V' x 3Ve" 

22.95 

T 2 

110/120 

2x8 Vac, 25A 

20 Vac, CT, 3.5A 


34V 

x 44V’ x 3W 

28*95 

t 3 

110/120 

2x0 Vac, ISA 

28 Vac, CT. 2.5A 

48 Vac, CT. 2A 

3W 

x 44|" x 3W 

30.95 

t 4 

110/120 

2x0 Vac, 6A 

20 Vac, CT, 1.5A 

48 Vac, CT. 3A 

34V 

x 34V' x 3Vs" 

23.95 

T 5 

110/120 

2x8 Vac, 6A 

28 Vac, CT, 2A 


3" 

x 3" x 2 W 

15.95 


SHIPPING FOR EACH POWER SUPPLY; $5.50 in Calff.; S0.OO in other states; $18.00 in Canada, 
For each Transformer $5,00 in ali states; $12.00 in Canada. Calif, residents add 6% sales tax. 


MAILING ADDRESS: 
P.O. BOX 4296 
TORRANCE. CA 90510 

TELEX: 182558 


SUNNY INTERNATIONAL 
(TRANSFORMERS MANUFACTURER) 
(213) 328-2425 MON-SAT 9-6 


YOUR SPECIAL NEEDS OR 
DESIGNS OF TRANSFORMER, 
LINEAR & SWITCHING PWR 
SUPPLY WILL BE MADE TO 
ORDER AT SUNNY LOW LOW 
COST & FASTEST DELIVERY. 


SHIPPING ADDRESS: 
2212m S, VERMONT AVE 
TORRANCE, CA 90502 


GET CONTROL OF 
YOUR WORLD! 

With the help of your computer 
and the RX-10 

The RX-10 provides a communications link between ANY computer system with a parallel port and AC lines, in order to 
remotely control switches such as the BSR/System X-10® remote modules. Potential applications include reduction of 
excessive electrical bills and control of security, lighting and environmental systems. The future is now; there has never 
been a better rime to put your computer in complete control. 

Features: 

V* Ufi/rzes advanced CMOS-LSf techno/agy v* Eos y to program and use, completely cost effective and compact 

r* Complete 756 channel control (not fust 16) ^ Extensive documentation and program examples included 

Introducing The Sound Commander: Model RL-10 

The RL-10 Is available as a plug-in enhancement to the B5R/5ystem X-10 remote control system which provides precision 
remote volume control for any stereo sound system. When used with a lamp module or dimmer, the Rb lOallows setting 
the mood from any room or //sterling positron—a convenience you'll wonder how you ever lived without 

Suggested Prices: RX-10 $149.95 Contact us for more information and order forms, 

RL-J0 $ 49.95 Dealer inquiries invited. 

BSR /System X-10 js □ trademark of BS#?, ltd. 

Available From: 

ENVIRONMENTAL CONTROL SYSTEMS 

9319 Wiltowview Lane • Houston, Texas 77080 • (713)464-1717 



































Circle 171 on Inquiry card. 


General 

Software 

Mailing Address: 

1454 S. 25tti St 
Terre Haute, IN 47803 

WE HONOR 

VISA and MASTERCHARGE 


TOLL FREE - Outside Indiana 
1-000-457-0517 
ORDER DESKS 
(812) 234-0421 

Best Selection 

Best Service 


Write for our famous CATALOG. 
Contains many items not In ad. 
Still only Si .00 (refund with pur¬ 
chase) Outside US add $10 plus 
Air Parcel Postage. Add $3.50 
postage and handling per each 
hem. Indiana residents add 4% 
sales tax. Allow 2 weeks on 
checks, COD add $3.00 per item. 
Prices subject to change without 
notice. All Items subject to 
availability. 


Disk Manual 
with Only 
Manual 

ARTIFICIAL INTELLIGENCE ^ ^ 

Denial (PAS-3) .$849/40 

Medical (PAS-3), ,$049/40 

BYROM SOFTWARE 

* BSTAM .$149 

■BSTMS .SI 49 

DIGITAL RESEARCH 

CP/M 

2-2 Intel MDS-6QQ 3149/25 

Northstar (Horizon) . , . Si 49/23 


Micropolis ... .3169/23 

TRS Moddll.$159/35 

CB-80 . . . . ..$459/33 

CBasic2 $ 98/20 

Pascal MT+.$429/30 

Compiler $316/20 

SPP.$140/15 

FRIENDS 

ACCESS 801 $249/50 

ACCESS 6011 $429/50 

FRONTIER SOFTWARE 

Professional 

Time Accounting . . . $5491/40 

General Subroutine 
Application Utilities 

SpeUguard . . . 

SP/Law. 

PASCAL LANGUAGE 

Pascal Z 


Pascal MT + V5.5 

CompiPer. 

SPP Only. 

KEY BITS 

VVordsearch. 

String 89 
String 80 (Source) 
String Brt 
MICRO AP 


3269/40 

$439/40 


$229/25 

$109 


$349/30 
. $429/30 
.$316/20 
.3140/15 

.3179/50 
.$ 84/20 
.3279 
.$ 65 


Selector IV. 

. . . 3269/35 

Selector V . 

. . $469/50 

SBasic.... 

3269/25 

MICRO TAX 


'Level 1. 

...£249 

■Level II.. 

..$995 

‘Level III. 

..$749 

'Combo 11 + III . 

£1495 

Microsoft 5-3 ... 

. 49 

Run time mtxlule 


MICRO PRO* * 


Wordstar.. 

£309/60 

WS Training Guide. 

20 

WS Custom Notes 

S429/na 

MatlMerge 

.3109/25 

WS-Mailmerge 

.3419/85 

DatasiaT.... 

. 3249/60 

DS Custom Notes 

. 3429/ha 

CaJcslar. 

. . . $259/na 

Supersoil 1.. 

.3199/40 

Spellstar. 

MICROSOFT 

. .$175/40 

Basic-80 . ,. 

$298 

Base Compiler . 

3329 


Rutrart-SO .3349 

Cabo 1-80 . .$629 

M-Sort .3124 

Macro-00 . . .3144 

Edit-BO.3 04 

MuSimprimuMath .3224 

MuLisp-aO .3174 

ORGANIC SOFTWARE 

■Texlwriler III.3111/25 

‘Databook .. . .3269/25 

■Milestone .... . .$269/30 

PACIFIC SOFTWARE 
Sequilur 

Onyx, Plexus, ..33495/NA 

PDP-11 . S5O0O/NA 

PEACHTREE 7 SOFTWARE 
General Ledger . $399/40 

Accounts Receivable .. .3399/40 

Accounts Payable .3399/40 

Payroll. , $399/40 

Inventory.399/40 

Mailing Add ress . $399/40 

tor P5 Version.add $119 

Series 6-Peach tree 

CPA.$799/40 

Property Mgt . . . 3799/40 

Passive Payroll.$449/40 

Senes 7-Peach tree 

Sales Tracker . $3049/55 

AR-Sales Analysis . $1299/50 

Inventory . . $799/40 

OrderEntry. 3699/40 

SOHO GROUP 

Matchmaker.$ 97/20 

Worksheet $177/20 

SORCIM 

’ Pascal/M ZOO . . .$349/40 

Pascal/M 86/88 .$449/40 

'Act 65 $149/20 

■Act 68 
’Act 69 

'Act 86/88 . . £149/25 

■Trans 86 $119/25 

'Supercalc $269 

SOUTHERN COMPUTERS 

'Raid. .$£24/35 

‘Raid FP . 3349/35 

■FFP . .3224/15 

'Recover .. .$ 75 

* RADAR .3449/25 

ISIS.$224/20 


STRUCTURED SYSTEMS GROUP 

GL, AR, AP r PR, QE.$649/40 

Cal! for others 

3UPERSOFT 

' Diagnostic II. $ 84/20 

■Forth ..$149/30 

‘SSS Fortran.$219/30 

■ Fortran w/RATFOR.£269/35 

*C Compiler ..$175/20 

‘Disk Doctor.£ 64/20 

‘Term I .$129/25 

Term II.. $169/25 

ZBOOOXasSembler .... $449/35 

Others toss 10% 

WHITESMITHS 

C Compiler. .$700/40 

Pascal find C).3900/45 

Cross Compiler 80BQ/ZSQ host 
Target M68000. PDP11. 11/70, VAX 

.. $1400/50 

IBM PERSONAL COMPUTER 

Wordstar 3.0 .3309/60 

MaHmerge . .$109/25 

SuperoaTc. 3269/NA 

VisicBto(256K) ..3229/NA 

Optimizer . ... 320Q/NA 

CP/M-86 

SupersoftC.S50O/NA 

Pascal MT 4 66 w/SFP .... 3730/NA 

C Basic-86.$299/NA 

SuperCaic.S369/NA 

SuperSoR C Compiler . . $450/NA 

Word master .SCali 

MISCELLANEOUS 

*dBASE II.$575/50 

Ptan-80. , . $269/30 

*Fabs (B-Tree).$159/25 

Ultrason. . . . $159/25 

'Super vyx .: . .$ 89/15 

■Micro B +■ 

(Specify Language).$229/20 

■Mini Model.$449/50 

■Spellbinder. £349/45 

‘Statpak .£439/40 

■The Word £75 

‘Lynx. £199/20 

Mlg Inventory and Control Program 
Tf990, 300 Meg. storage required 
Distributed in Cobol object coda 

Call tor Into.£2O00O/NA 

Write for catalog ($1.00) and other listings 


• Available for Apple wuh Soflcard 



FLOPPY DISK DRIVES 

SPECIAL!!!!!!!! QUME DATATRAK 8 

Virtually the industry standard. High quality/ 
reliability. Full featured, double sided, double 
density. 

Tandon TM 848 ... $545 

$525 quantity 1 ( $499 quantity 2 up. 


TANDON DOUBLE SIDED, DOUBLE DENSITY MINIS 

TM 100-2 *... 48 TP I (500 KBYTES). 

Compatible with Northstar, Cromemco, TRS-80 

TM 100-4 .... 96 TPI (1000 KBYTES).. 

Compatible with Zenith, Heath, etc. 

TANDON Stt” HARD DISKS 

TM 602 (5MB). 

TM 603 (10MB). 


$325 

$425 


$1195 

$1295 


CONTROLLERS 

Tarbell single density kit..... *.... $195 

Tarbell single density A & T ... $310 

Tarbell double density A & T. $425 

CCS 2422 w/CPM 2.2 .. $350 

Godbout Disk 1 .... $450 

MDA MXV-21 LSM1 controller (RX-G1 F RX4J2 compatible) 



$1050 


MISCELLANEOUS 

2 Disk drive enclosure ..... $ 95 

(fits Siemens, Shugart, dome) 
CP-206 power supply ..... $110 

(powers two floppies) 

Mini-Enclosure with power supply 

1 drive . $ 85 

2 drives. ..... $120 


Cable Kits 2 drives ...... $ 35 

3 drives .. $ 40 

4 drives ...... $ 45 

Diskettes ss $39/10 — ds $59/10 


CPU 

CCS 2810.... , . 

. $ 

275 

Godbout Z-80A. 

. . . . . $ 

275 

Godbout 8085A.. , . , 

- $ 

295 

MEMORY 

CCS 2065 64K dynamic .. 

. $ 

595 

CCS 2116 32K static. 

. $ 

625 

Godbout RAM 1 7 64K. 

...... $ 

675 

I/O 

CCS 2710 4 5IO.... 

...... $ 

325 

Godbout Interfacer 1. 

...... $ 

225 

Godbout Interfacer 2 ......... , 

..$ 

225 


Electrolabs 


POB 1608, Palo Alto, CA 94302 (415) 965-7040 


NEW !!!! 

Qume Sprint 9 

DAISY WHEEL PRINTER .. $2395 

45 CPS, RO. Available in KSR version. 

Call for further particulars. 

Ribbons: $1 25/case 
Bidirectional tractor feed $225 

NEW !!!! 

ABM 85 Video Terminal .. $ 895 

— Detachable keyboard 

— Televideo 920, ADM 3A compatible 

— High resolution green phosphor (23 MHZ) 

— Extra multi-bus or S-100 slot for stand-alone 
capability 

Terms of sale: cash or checks, MC/ 
VISA. Min. order $25. CA residents 
add 6% tax. Prices subject to change 
without notice. All goods subject to 
prior sale. 




























































































































































Our Name Means a Great Deal 


SEC 


.; fc 



PC-SDO r A Microcomputer (32K|. CALL 

PC 0U31A Dual minidisk drives.CALL 

PC-BD12A MO U mi, 37K, 7 alb! & 4S&" 

FDCMOporl 13?" 

32 K M emery Add -Qrt card 1B9™ 

RanTec Wadgo EvpimSion WJ32K .409“ 

NEC SoflwaTa 

NEC CP(M Operating System 125" 

FORTRAN dy Ml cro&oh . 343" 

General Accounting Syatem . ?<&■* 

ACCOunis Receivable System . . 249" 

Inventory Control System .2*9“ 

PAyrolF System 249" 

Job Cost Sy stem .249 s * 

ScteCl Word Processing «lSpeller.349* 

Roporl Manager 149" 

Gamos Pack i Alton, -Space Wat .29“ 

Games Pack 2 UF 0 Gala* Inn, Bomber.29* 

WordStar by MicroPro .299” 

Ceil tor prices on MicroPro packages 
More soMware and acCBSSorios everyday 


0 commodore 


NEW! COMMODORE 64 

8032 Computer Wtth 3ZK . . . 1979" 

8050 Dual mml-diek 1 Mb system . .. 1295" 

8250 Due I min i-tf Isk 2 Mb system .1749" 

4022 Dol Matnv Prinlar 539" 

4040 Dual Diskdrive system.979" 

F6K and 32K Pet Computers.CALL 

The SUPER Pal . 1599" 

Winchester Hard Disk Systems. , CALL 

Tw preparation System 339" 

Medical Accounting System. 39?" 

Legal Time Account! ng Sysl om 399" 

Genera) Lodger . . 2B9 i " 

VistCalc id CBM 139®* 

We carry the complete tine of CBM 
Hardware & Software at great prices. 


A ATARI 



Atenat»(iSK).... 

Alan 400(16Kl. 

41(J Program Recorder .. 

BID Disk Drive. 

S50 Interface Module. 

Epson cable for &50 module. 

Atari Joysticks Jpftirt . 

AxFon Ramcram 32K module 
Atari 16K Modulo by Microtek 
EDU-PAKs Education at Taps Series 
VIsiC*t« tor Atari (Disk} 

Fae-M an lea rfrFdgeF 
Centipede (ca M ridge! 

Asteroids (cartridge} . 

Missis Command (cartridge!. 

Star Raiders (cartridge] 

Space Invaders (cartndgel 
CMVtrftt &r Mars (disk! 

AASantbler/f dHor tcarirldge}. 


y ail ATARI .soil ware and hardware. 


.679" 

379" 

. ..79" 
,439*" 
..169“ 
. . .34“ 
. . .20®* 
. 149" 
. . .09" 
.CALL 
. IBS* 
. 34" 

.34" 
34" 
34" 
39"* 
34 w 
34“ 
49“ 


VIC-20 


sjgfc 


i 




$244 


VlC 20 Personal Computer 
VIC 1&4Q Single Disk Drive 
Dalesette Cassette ifO unit 
VlC 1515 Graphic Printer 
VIC SupnrBvpandei. 

3K Ram Cartridge 
8K Ram Cartridge 
16K Ram cartridge 
Vtc IE EE-4B8 inter! see- 
VIC RB-232C Terminal Interlace 

UMI SOFTWARE tof VlC 20 

VrCalc ■ Viadte Cal-cuialcr IT) 

V.Gat ■ Visible Catalog (EK| (T( 

ViChack Checkbook Mgl (8K) (Tj . 

ViTerm ■ Dumb Terminal (T|. 

Basic Programmers Oil lily ROM .. 

Spiders o i Mate(C). 

AMOK (Cl 
AMOK (T|. 

Meteor Run (C| ... 

Alien Blitz (Cl 

Allen Blitz |T). - 

Simon m. 

Kiddie Checkers (Tl . 

3-D Maze |T) 

Rsoeway(TT. 

Kpamtn Kamikaze ifllDT) . 

Kiddie Pftk 1(4 (apes) . 

Super Fout I (4 Tapes} 

The Alien (3K/T| . 

Renaissance Qihirl lo [C] 

SkyMstb I6K T) . 

LdngDiyc |8K T) 

SpaceDiv |BKT| . 

Super Hangman (AMT) 

T = Tape. C := Cartridge, &K = 3K 


50 


244" 
45?" 
06" 
32?" 
. 54" 
. 34* 
. .49* 


7" 
li¬ 
lt" 
20 " 
31" 
39" 
19" 
. .CALL 
12 " 
12" 
12 " 
17" 
expansion 


VIDEO MONITORS 


XlMDEK 

Amciek Video 10012'' BAW 129“ 

Amdek Color 113"Cotor wiaudio ■ ■ 379“ 

Amdek Color II Hr-Res RGB monitor ?69" 

Amdek Apple II DVM RGB card t69" 

NEC 

NLC9" Hl-RasGraen mbnltpr 179" 

NEC 12“ Hi-Res Green monitor . 169" 

NEC 12 ' Composite Gator monitor .349" 

N EC 12 ■ Hi-Res RG B CotDr monitor. 799" 

ro 

SanyoBBAW.. 159®- 

Sanya 9" Green fttorHIor. 17?** 

Sanyo 12" BSW . . 18?" 

Sanyo 12'■ Green (Ndw case slyle'l 269" 

Sanyo 13" Color monitor .36?" 

5ww 


Zenith 12" Green momidr 


XEROX SA/H terminals 



Ol&l^ided 


We carry alt models 
Please Call for Best Price . 


16K Ram Board 


00 


ASSEMBLED & TESTED 
KIT FORM $50.00 


64K Memory card by Microsoft 
128K memory card by 
192K memory card by 
256K memory card by 
64 K ram chip upgrade kn 
Serial Asvnc Comm, card w I port 
Serial As yhc card writ! 2 ports 
IBM Joy-slick.S 

IBM VisiC.iir. (Works up 1o 256K) 
EssyWiilur II Word Processor New' 
EssySpeller @t?K word dictionary 
Expansion CbaAlfiS 
Baby Slue Z-BQ w(04K & CPfM 


379** 
499* 1 
559" 
799*' 
169" 
. 129®* 
24? 1 * 

se» 

IB^* 

27tf* 

149"* 

-CALL 

.CALL 


2?" I 
1?" I 


Printers 


nnatfex 

ANADEk DP4956T iw(2K belfei. 


<32 C.ltoh 


C Holt F-I04ti CPStoaraifei) 
C. Ildh F-1D 40 CPS {sertal} 
C. I tohProWrlldF (paraMol] 

G. itoh ProWr ilor (Sdrial| 


.1399" 
. 1450" 
529" 
579" 


EPSON 


EP3GN AMERICA 140 

Epson M X-*U T Type III wfgraphi CS .CALL 

Epson M X-BU F.'T tyfw 111 wj'graphi cs .CAL L 

Epson MX 87 FIT Typfl III wJgraphica ....... CALL 

Epson M X tdO Typa 11 i wfg raphics .CA Li 


I Jill.i St sti-im, lm 

IDS-&&DG Paper Tiger 
Prrsm BQ wfo color , 

Prism BO with color ,, . 

Prism 132 wHh color,. . 

Apple Prism color aoltwere 


NEC 


NEC Spmwrrlers(mos! models) 
NEC 3032 Impact Dol Matrix 


OKIDATA 


Ohi,data Microhne 80 t't-d duan i 
Qkidata 02A wdractor. RO col. 
Okldata 53 A wftractor 132 CO! 
OKidala 54A 132 col serial 
QkidatB 54 A 132 col. narallei 


CALL 

1649®’ 

55®* 


319" 

469" 

725"® 




Smilh Corona Prinlar parallel 


MODEMS 


Novation (D Hayes 


Novation te'l Modeia) 

vers at Data | A(i Model s| 
! Hayes (All Models! 


CALL 

FOR 

PRICES 


DISKETTES 


Dysan 5 '■*" (Soli, 10 or IB sectored] . 

Dy sen 8" Sc'. De n .rSgl. Si ded . 

Verbal im 5' i " (Bolt, 10 or 16 sect, i 
Verbalim B ' Sgl Den.rSgt. Sided 
Sootch 3M 5 % " (So fl. 10 oi 16 Seel.). 

Same as above in quantity at IDO 
Scotch 3M 6 ' Diskettes aMyp-es 
Scotch 3M Dnye Head Cleaning kii re" s en 


lO.il-M" 
l0t$64" 
10429” 
t6434“ 
10426” 
. $245" 
CALL 
$79" 


Accessories 


SQ Mountain Computer 

IHLUlkDIltd 


awsi Novation 



16K Ram Board assfinbied 6 lested 
16K Ham Board by CGI in kit term 
SYNERGY Multi-Card 
Prometheus VersaCard 
CR& Mgin-Punction card 

H ayes M i i :r ii modern II . 

HaybS Smarrmndem 

Hayes Chronograph. 

Nbvaiiorii Apple Cat modem 
H oval ion Cat ACOuS tic modem 
Vide* VideoTerm 80column card 
Vider Keyboard Enhancer I (orig f 
Vicji.iKeyboard Enhancer M 
Z-B0 SottCard by Mi erase Fl 
15K Ram&Ji t) by M ic roaolt 
Thundai-CtpckCalendar card 
Sma rler m 80 COium n card 
Corvue WinchUSItJi 5 Mlj Disk 

Corvus WlncheSTei 10 Mb Disk. 

Corvus Winchester 20 Mb Disk. 

ALF 3 voice Music Card 
AlF 9 voice Music Card 
Joysticks by Keyboard Cb. 

23 Key Numeric Keypad by " 

Muarc System (16 voices) Mounlain., 
Ai'D + D,'A lnterra.ee by Mountain 

Expansion ChaftStS (6 SlOlSF. 

GiocldCalandar card by Mountain 

SuperTalXar SD-20D by Mountain . 

RompluB + card. 

RomWriler card . 

RamPlua 32K ram add-on (WJT©K'| 

Sup-R-Fen . 

Sup-R^■ Terminal 60 column card . 
Versawtucr DigiH/et Taotet .. 
Asychro-nOus Serial card by CCS . 
Cenlronics Parallel card by CCS 

Grappler Pnntar Intettecee . 

SVA 2 + 2 So' Dan S'' Gtek Coni .. 
SVA ZVX4 Megabyte! 8" DiSkGont 
Apple Cache 25GK by SVA 
IF 66-466 I ntedace by SSM 


. . 0?® 
.. 5QP® 
CALL 
.219“ 
169“ 
269“ 

245" 
199" 
319- 
149" 
. . 245“ 
. ..75“ 
129“ 
269“ 
15*“ 
119" 
28?” 
.2950“ 
4295" 
. . 5195" 
. .179“ 
. .149“ 
. . 44“ 
. .11S“ 
299" 
279" 
569" 
229" 
149" 
129*" 
.149“ 

. 149^ 

45" 
29fi" 
249** 
139" 
119™ 
139“ 
CALL 
GALL 
.CALL 
..389“ 




/JSC I 


MICRO-SO 


MICRO SCI APPLE » COMPATIBLE DISK DRIVES 


A2 wilh controller 
A2 wio coni rol ler 
A4-D with coniroller 
A4 G wl thou t coni rOHer 
A70 with coniroller 
A70 without coniroller.. 


469" 

39B" 

.479" 

389"" 

£99" 

499" 


•SOFTWARE 


\J VlSlCOKF 

WF nnst^i iTftvwJtt. 


VtsiCalc. 

VisiCalc T amplates (Now t) 
Via IF lie (Data Baba Manage n 
ViaiTrendrVi&iPiot .. 

Via iScheduta (Newt) 
VlsiTerm .. .. 

ViaiDflv 

Peakiop Rian ir. 


... 185" 
. .CALL 
105“ 
199“ 
739™ 


mkfoPro 


WordStar by MicroPro" , 
MailMorge by MicroPro* 

Spell SFar". 

DoFs Sia> 1 . 

Calc Star’ . 


. 119* 

Tan Preparer oy Howard Soft . 1 ts* 4 

Roar Es I ate Analyzer by . 119" 

Greatrve Fmancsng by ". 119" 

PFS PatBonal Filing System 79" 

PFS: Reporl ,. 79" 

DBMaslei i6£®‘ 

Systems Plus ACOOunllng 5*tiware.CALL 

Peachtree Accounllng Soltwara’ .CALL 

ConbftoiHai Accounting Pkgs .ea i$9" 

M icrosptt r ABC Ajjpl esol t Comp Met. .149“ 

MiijNj'jutl Software: we carry it all’ 

L RoguiTB5 a Z-0Q Soil Card 

APPLE H SPECIAL DELIVERY SOFTWARE 
CALL FOR PRICES 


®®DBSMDBB®tr 





Toll Free Order Line Free Shipping* 
800-854-6654 


‘ prepold cosh orders 
(continental (j.S. only) 


Telex 695000 
Ans “Bela” Attn “CCMO” 


We Bring Prices Down to Earth 


Information Line 
Calif, residents and outside U.S. 

714 - 698-8088 

Ordering Inlormatiom Phone orders using VISA. MASTERCARD, AMERICAN EXPRESS. DINER'S CLUB. CARTE BLANCHE, bank wire Iran&>er 
cashier s 01 certified check, money order, or persona! cheat (allow ten days to clear}. Unless prepaid with cash, please add 5% for shipping, 
handling and insurance (minimum 6.09). C ah forma reaidenls add 6% sates lav Foreign customers please add ID®} Tor shipping, (Minimum 
S0.tX)|. OEM's, InsttluHone and corporal ions please aend for a written quotation All aquipm^nl is subject to price change and avail ability 
wIthaul notice All eauipmenl is new and complete wiili manufacturer's warranly (usually 90 daya) Showroom prices mav differ From mail 
order prices Send Orders to: 633i Center Drive La Mesa. CA 02041 


Circle 112 on inauirv card. 


BYTE July 465 
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J PPD' 


Your FORTH 

Questions Answered 

30 minute audio cassette and 8-page 
booklet tel! what FORTH is, how it 
works and gives pros & cons of using 
FORTH for all kinds of applications. 

Learn FORTH 1^795 

Fundamentals for k3£ ppd- 

Two floppy diskettes with interactive 
tutorial designed to teach FORTH 
fundamentals quickly, easily and inex¬ 
pensively. Requires CP/M operating 
system. CP/M is a trademark of Digital Research 

FORTH Workshops now 
bei ng scheduled nationw ide 

For orders or information contact; 

Laxen & Harris, Inc. 

24301 Southland Or, #216 
Hayward, CA 94545 
(415)007-2894 

* Post Paid. We accept VISA, Mastercard & Checks. 


NOT5 MEGABYTES BUT 10!!! 
10 MB Winch ester Disk System 

S'100 51995 APPLE II 


If you desire the speed, capacity, and 
reliability of Winchester technology, 
the ASC W1Q is the system for you, 
10 MB hard disk drive 
Smart controller 

S-10Q or Apple i I <«• computer interface 
Enclosure 
Power supply 
All cabling 

CP/M’ 1 ' Auto-configuration utility 

CP/M 2.2 if required is available. 
Special discounts on all Micropro 
software products (originators of 
Wordstar'}, For additional information 
circle the reader service number 
below. Quantity discounts available. 


RSC 


I Associates PO 

* LB.inehut PdA, mp ioem 

pin I a- 


CPJM n ■ Iradenwfc of CHoHM 

Appto II ft trftOemftik ur Apptft CmtpulBn 
* TrwJvmvh o) Micropro Inlwnillenil 


ATARI 


CN 


800 (,eK> 


649 


400 £16 K) 319 

410 Recorder 74 

810 Disk Drive 439 

822 Printer (THERMAL) 269 

825 Printer{80COLUMN) 589 

830 Modem 149 

850 Interface 164 

853 Memory{l6lO 79 

ATARI SOFTWARE 


* IN 
4005 
*11 
401? 
40U 


BASC cunnioct *5 

EfrT 4b 

HJPEH BftfcAKOUT 33 

unj^C COMPOSER 4b 

SPACE INVADERS 31 

COMPUTE K CHESS 33 

STAR A A«MRS 3T 

VI55ILE COMMAND 43 

ASTEROIDS 03 


4B1 THE PROGRAMMER 52 

4fi4 THE COAMUMCATDR W9 
4&4 WORD PROCESSOR HO¬ 
ADS PILOT IIDLJCJ 99 

41Q6 PROGRAMMING 2 21 

4117 PROGRAMMING j 21 

Si26 MICROSOFT BASIC 66 
Bi?i MACHO AB5EAUE0IT 66 
tH3 CAVEflTfi Or MAH* 79 


CALI OR WRITE FOR FREE CATALOG 

COSMIC COMPUTERS 


22S N PftOSPKTOftS RD 
DIAMOND 9AR. CA 
91765 


UNLIMULD 
SNIPPING EXTRA $2 MINIMUM 
PRICES SUBJECT 10 CH*mC£ 
CALif RESIDENTS ADO TAX 


rr (714)861-1265 


Circle 215 on inquiry card. 


Circle 35 on inquiry card. 


Circle 118 on inquiry card. 


MV cnOAW° elP 



GRAPH-PAK 

Fart ran compatible interactive plotting 
package based or> CALCOMP slandards 
Output is lo Micro Angelo" or to pen 

plotter. .S27000 

(CP/M and Microsoil fortran-ISO required.) 
SPRINT 

Hardcopy program lor Micro Angelo' 

Output is to \ D.S. or EPSON graphics 
primers CP/M compatible ... 5125.00 

Laboratory Computer 5ystems, Inc. 

139 Main Srreet. Cambridge MA 02142 
(617) 547-4736 

1 Trademark of SCfOh) Cnnp 


C compilers 
* and 
Cross compilers 

Available for: 

PDP-11 RT-11/RSX-11 
6809 S DOS/FLEX 

8080 CP/M 

8085 CP/M 

280 CP/M 

8086 CP/M86 
8088 M8DOS CP/M86 

OTHERS PENDING 

The full C language, as described in The 
C Programming Language" by Kernighan 
and Ritchie. 

UNIX version 7 compatible. 

Starting at $200.00 

UNIX * a nfcJftnupt rf Ball Lab* Htt1/ 

RSXn am lrwh.m*f*i of Digital Equv- 
msnt Cwp. SOOS a a trademark of Sdtl- 
wam Dynamic*. CP-M ta a aidwiirti of 
Digifaf Research FLEX n a tjademaft of 
Taomcal Systems ComuAanta 

TELECON SYSTEMS 

90 E. Gish Road, Suite 25 
San Jose, California 95112 

408"275-1659 


Maxell Floppy Disks 

The Mini-Disks 
with maximum quality 




Dealer inquiries 
invited. GGD’s 
accepted Call 
FREE (800) 235-4137 


PACIFIC EXCHANGES 

100 Foothill Blvd San Luis 
San Luis Obispo. CA 93401 
tnCai. call (800) 592-5935 or 
(805)543-1037 


Circle 213 on inquiry card. 


Circle 378 on Inquiry card. 


Circle 292 on Inquiry card. 


/ T.H.E. 

SMART e 
TERMINAL 




Software that turns your Atari 400 or 
800 into a teal smart terminal. Send 
and receive data from all popular 
data services. Works with cassette or 
disk fur upload/download. 16K min. 
Available al Atari Dealers Worldwide 
or directly from Binary, VI5A/MC/ 
AMEX/COD/CHECK. Cassette $47.95 
Disk $49.95 add S2.S0 P & H U.S,„ 
$5.00 overseas. 

BifMFW ™ 

Computer Software 
3237 Woodward Ave* 
Berkley, Ml 48072 
(313) 548-0533 


BINARY CORPORATION 


ELIZA IS HERE! 


AT LA£T f A FULL IMPLEMENTATION D ! tne onfl.rut ELIZA 
program ■* no* ■va.ft&Me lo run on your nucrKompuHr' 

CrealaO al MIT ift 1966. ELIZA. Mu become Ihe world's moat 
ceieb-ralnd artificial i nmiligencn dtmofiilralion progrim ELIZA is 
a rnwi-rUroctn* paycnclherepni whn jnftryrts n*th piumrfii ft; 
you lype it inand fhen impends with her own-eomniBn'TordLiBBEidn 
— and her FMTMrki ire 0 +t»n llirtlingly ippropfiflle 1 

DBugnisd to run on ft largo momlrama ELtZA tiaa fifltwfo been 
unaveHatrlB to- perKiriBl compyior users *I irt giniSly snipped 
down. verflHjna Lacking the sophiilitilrOn w+iiCh ma<Jn rhft originil 
program SO lascrnal.ng 

Now. our new microcomputer uraion possessing the FULL power 
Jnd range- or expression or the original is being o^sied al the 
mrrodutfory pr ice of only (25 And if you want Eo rind out how she 
does il (or leach h«r to do morel we will >nct*rie the complel* 
SourcB Prounwh Pew rwiPir (2D ftddihonal 

Order your copy d EL IZA today and you‘ii never »giin wondaf now 
to respond wPen you hear someone say "Okay, tel's see what this 
compuiei of your* oarr acluiHly do' _ 


ELlZA IS AVAILABLE IN THE FOLLOWING OISK FORMATS: 

1 StviUrd a inch u-nglB Oftnuly lor ill CP.'W based COrHpulBi* 
S« lor ELIZA COM ft*t $70 I OF Itamrt BASIC-M Smiree 

2 S“' ■n*w CP.'M for Apple H aouippet) wi|h Tdl SohCerd 

1» lor ELIZA COM - MH I»lPr MFtrMOti BASIC-H Somcii 
3. 5 - -men Hm UK Appl* II widi ApoMsalt ROM and DOS a 3 
sa lor Frowned Fria - tdd iTtl lor AppUUPlt Sourca 
4 S'» inch f(w *4K rBM Pe>sonal C™w»r 

Sa lor Prolscbod Erie eH 120 ipr BASIC Source 


ARTIFICIAL INTELLIGENCE RESEARCH GROUP 

921 NCfflTH LA JOLLA AV6NUE 
LOS ANGELES, CALIFORNIA 90046 
I ™-‘ I 1ZU) (2T31 B54-22T4 

- 1 MC. VISA and CHECKS ACCEPTED 


APPLE TREE 
GENEALOGY SYSTEM 

for your 

APPLE H+ Computer 

' professional^1 eve I Family 
Recordkeeping System 

* S&00 Mame* [variable~1 engLh) 

4 Hierarchical Data-StruOture 
' Easy ter U« 

u Fast Memory-fiesI dent Scroll 
" Unique Label Control Matrix 
11 100 User-Definable Fields 
" The Linkage Afiatyzsr'" 
n CufitomiT* Your 0nn Reports 
0 Autcmalic Proofreader Report 
° Self-leaching Tutorial 

Backed by 4 Years Hen. Computing 

* Apple II + Jiflk DOS J.J (1 or 2 Drives) 

B l>-pp J.Fiske Software S^stem^ Inc 
| J phjn On 6 Unrvarsity Place 
New Ybrk, NY 1P003 

$69.95 NYC/NYS Add Tax 


Apple' M - Apple Computer 

Apple Tfce^/The Linkage Analyzer™- JFS5 
















































































We Have It! m oFF& 


SUPER COMPUTER VALUE FROM 
CALIFORNIA COMPUTER SYSTEMS 

4MHz, Z 80, 64K RAM, Disk Controller, 

C/PM 2.2 

w/dual5ft" SS DD.$2349 

w/dua!5V4 iJ DS DD... 2599 

w/dual8'SSDD. 2995 

w/duairSSDD. 3595 


INTERTEC SUPERBRAIN 

Self-contained computer witn dual disks and 
two RS232C ports. Complete with CP/M 2.2. 
64K Double Density,.... $2099 

64K Quad Density. WW f PT 2495 

VIDEO TERMINALS 

INTERTEC EMULATOR.$$749 

INTERTEC INTERTUBE III. 749 

ZENITH 2 19. 729 

SOROC IQ 120 . 649 

SOROC IQ 130. 595 

SOROC IQ 135. 749 

SOROC IQ 135G. 799 

SOROC IQ 140. 1149 

HAZEL! INE ESPRIT.CALL 

1420. ..CALL 

1500.CALL 

1510. . ... .CALL 

1520. CALL 

TELEVIDEO 9I0C.CALL 

912C., , . , ,., , . CALL 

920C.CALL 

925C.CALL 

950C. CALL 

TEXAS INST. 940 BASIC. 1599 

940 Package... 2079 

745 Portable Terminal,. 1399 

745 Po rta ble T er minal w / U / L / C ase 1495 

PRINTERS 

ANADEX DP 9500..$1349 

DP-9501 1349 

PAPERTIGER IDS 560G . . . . 1139 

PRISM PRINTER IDS-80, w/o color. . , 998 

IDS-80, w/color. ... 1349 

IDS-132, w/color.. . 1695 

NEC 3510, FLO FIS232C 35 CPS. ..._ .... 1945 

NEC 3530. ftO, Cenlr. (flier. 3 &CPS,........ 1945 

NEC 7710, RO RS232C 55CPS. 

NEC 7720, KSR, Rsaaac s^CPS- 

N EC 7730. RO. Cenir I nier 56 CPS_ 

QUME 

S prill 19/45. ltd. 45 cps, r S232C. 2119 

C.1TOH Pro Writer, Parallel... 549 

Serial and Parallel.. 629 

DIABLO 630. RS332C, 55 cps .. 2299 

CENTRONICS 730-1, Parallel. 399 

730 3, RS232C. 489 

739-1 w / G ra phics, Pa ra U el. 525 

739-3B w/Graphics, RS232C. 639 

704-11, Parallel. 1 

704-9, RS232C. 

122G, Parallel, 120 CPS. 

EPSON 

MXSG... 

MXBQFT. 

MX100FT. 789 

RS232 Serial Interface .. 65 

RS232/2K Bufferlnterface.. 125 

Graftrax ll. 90 

Apple Printer Interface......... 75 

T1810 Basic, R S232C. 1349 

810 Ba si c, R S232C & Para II el. 1395 

810 w/full ASCII r vertical forms 

control compressed print, ....... 1599 

820 RO, Basic. 1645 

820 KSR, Basic. 1839 


2395 

2999 

2395 


1595 

949 


489 


OKI DATA 

Microline 80.... $465 

Tra cto r-feed opti on. 59 

Microline 82 A. 519 

Microline 83A. 849 

Microline 84. 1199 

MONITORS 

ZENITH ZYM-121, 12" Green Phos.,.. $125 

AMDEK 100, 12"... 139 

100G. 12" Green Phosphor. 149 

300, 12” Green Phos.. Hi, Res 199 

Color, 13". 359 

Color II, 13", R.G B. Hi Res....... 799 

Apple adapt, for R,G.B. 159 

BMC, 12 ", Green Phosphor. 169 


D 


NORTH STAR 
Call For Prices 


FLOPPY DISK SYSTEMS 

MORROW DESIGNS 

Discus 2D, single drive DD.i$898* 

Dual Discus 2D, dual drive DD. 1549* 

Discus 2+ 2, double sided DD.. 1239* 

Dual Discus 2 + 2 . .. .. 2139 

* Includes CP/M 2 + 2 and Microsoft Basic 

HARD DISK SUBSYSTEMS 

MORROW DESIGNS 

Discus M-5 5 Meg.$2095* 

Discus M iG 10 Meg. . 3095* 

Discus M-2Q 20 Meg. 4069* 

Discus M-26, 26 Meg. 3795* 

CORVUS 5 Meg. 3185 

10 Meg. 4545 

20 Meg,,. 5499 

KQNAN David 5 Meg. 2499 

10 Meg. 3049 

15 Meg.. 3295 

INTERTEC 10 Meg.SPECIAL $3195 

*5 100 only w/CP/M 2 + 2 it Microsoft Basic 

FLOPPY DISK CONTROLLER 
BOARDS 

CROMEMCG 16FDC DO...$499 

NORTH STAR DD.. 479 

MORROW Disk Jockey 20, A&T. 329 

SO SYS. Versafloppy 1, A&T. 319 

SD SYS. Versaflopppy 11, A&T. 429 

DELTA DO Disk Cont,, A&T. 345 

CONDUCTOR DD, A&T. 269 

INTER SYSTEMS, FOC2, A&T. 439 

TARBELLDD, A&T. 445 

SYSTEMS GROUP DD DMA.439 

ESCON CONVERSION FOR 
IBM SELECTRIC 

Complete with microprocessor controller and 
power supply. Factory built. User installs 
solenoid assembly or it can be done at 
ESCON Factory, 

RS232 Serial & Parallel,.$534 

Cable for above. 25 

PROM PROGRAMMERS 

SSM PB1 Kit.. ..$152 

SSMPB1.A&T. 225 

MODEMS 

NOVATION CAT Acoustic Modem . . . . . $149 


O-CAT Direct Connect. 


155 


AUTO-CAT Auto Ans. 219 

APPLE CAT . . . 329 

USD 103 LP Direct Connect. 175 

103 JLP Auto Answer... 209 

DC HAYES MICROMODEM II (Apple!. 299 
MODEM 100 (S 100}... 339 


Smart Modem IRS 232). 
Potomac Micro Magic (S 100). 


239 

339 


CALIFORNIA COMPUTER 
SYSTEMS 

280 CPU Board.... $$269 

Disk Controller 2422, w/CP/M. 359 

16K Static, A&T. 259 

32K Static, A&T. 599 

64K Dynamic RAM. 449 

System 2210 w/64K, CP/M 2.2. 1795 

CPU BOARDS 

(assembled unless noted! 

NORTHSTAR Z-80A (ZPB-A/A}.$269 

INTERSYSTEMS IMPU-801. 349 

SSM CB1 8G80, A&T. 214 

CB2. Z-80, A&T... . 239 

CB2, Z- 8 Q, Kir. 219 

DELTA Z- 8 G with I/O... 289 

SD SYSTEMS, SBC 100, A&T. 349 

SBC 200, A&T. 399 

SYSTEMSGROUPZ 80 with I/O 419 

MEMORY BOARDS 

NORTHSTAR 16K RAM.$299 

HRAM64K. 689 

HRAM32K. 419 

CROMEMCG 16KZ... 419 

CROMEMCO 64KZ. 595 

MEMORY MERCHANT 

16K Static, 4MHz . ... 159 

64K Static, 4MHz... 549 

SYSTEMS GROUP 
(Measurement Systems Q Controls) 

DM4800 48K Board. 499 

DM640064K Board. 529 

DMB6400 64K Board. 595 

INTERSYSTEMS 64K Dynamic. 845 

GODBOUT (A&T) 

CPUZ... . $$249 

CPU 808588. 359 

RAM 20 30 . 359 

RAM 1 7 64. 675 

RAM 21. .. 1439 

Interface 1 . 210 

Interface 2 ...... . 210 

Disk 1. 419 

System Support 1.. 335 

Endosu re 21 Desk I... 699 

Enclosu re 2 (Rac k). 760 

VIDEO BOARDS I/O Mapped 
SD SYSTEMS 

VDB 8024, A&T.$469 

SSM VB2 I/O, Kit. 169 

VB2I/0, A&T,. 229 

MEMORY MAPPED 

VB 1 C, 16x64, Kit. 152 

VB VC, 16x64, A&T. 206 

VB3, 80 Char, 4MHz, Kit. 359 

VB3, 80 Char. 4MHz, A&T. 419 

APPLE BOARDS 
CALIFORNIA COMPUTER 

7710A Asynchronous Ser Interface.. . $129 
7712A Synchronous Der Interface ... 149 

7424A Calender Clock. 99 

7728A Centronics Printer Interface... 99 

MOUNTAIN HARDWARE 

CPS Multifunction Board...$199 

S u pertal ker S D200. 259 

R om plus w / key boa rd f i Ite r. 179 

R om plus w/o keyboard filter. 130 

Keyboard filter ROM... 49 

CQPYRQM, „ .... 49 

Music System. 459 

RQMWRITER. 149 

Apple Clock... 239 

A/D D/A. 295 

Expansion Chassis. 625 

VISTA 

8 " Disk Controller (Apple III.....$495 


All prices, F.O.B. shipping point, subject to change. All offers subject to withdrawal without notice r Advertised prices reflect a 2% cash discount (order prepaid 
prior to shipment}. C.O.D.' sand credits cards are 2% higher. 

Mini Micro Mart, Inc. 

943 W. Genesee St. P,0. Box2991B Syracuse, N.Y. 13220 (315) 422-4467 TWX 710-542-0431 


Circle 270 on inquiry card. 


BYTE Inly 19S2 






























































































































































Expansion Memory 



The IBM Personal Computer 

- Parity generation & checking 

* Fully assembled, quality tested 

* One year warranty 


PART. NO. 

UNIT 

PRICE 

ASM-256-01S 

64KB 

$349, 

AIM-256-02S 

128 KB 

$499, 

AIM-256-03B 

192KB 

$639. 

AIM-256-04B 

256KB 

$769. 

AIM-256-OOB 

Bare board, 

Brackel & S^hemal* 

$ 99. 

AFM-256-09B 

64KB EXP. KfT 

$149. 


ADD 1" DO FOR SHIPPING AND HAMULINti 

APsnm, ir 

P O. Box 5306 
Richardson, TX 75060 
(Texas resWenie add applicable sales tax} 

VISA, M/C 24hr, order line 
(817)571-7171 

Dealer inquiries invited 


Gircte 30 on inquiry card. 


MICROPROCESSOR CRYSTALS 


toco. 

18432. 

2000 

3.276B 

MHz 

15795 

4.000, 

4.1934 

4.9152. 

5.000. 

5 0663 

6000, 

6144 

6.400. 

7.3728. 

0.000, 

10.000. 

14 31818. 

10.000. 

1U.6608 

20.000. 

&.11H4 

3? 000 

Mtfz 



1 00 HCll 

TUNING FORK CRYSTALS [3mm x Bn in MJnature] 

32.7EBKHZ 1 00 eacJi 

30 - AU KHZ Inoii Irn 

60Hz CRYSTAL TIME BASE 

AiSuiT'i-bifid &8f) nach 

Mil 4QC Hiich 

We also carry BECKMAN PRODUCTS, please inquire: 

D/A. A/D Converters. Resistor Networks. 

Trimming PolenliDnunlcrs, Precision PDlentiomders. 

Displays. Digital Mullimeters 

SET ACQUMMTEft OffER: 

BECKMAN DMM TECH 3M 
BECKMAN DMM TECH 310 
BECKMAN DMM TECH 350 


iMUNuch 
135 ua BiEh 
IB5 0Q nacti 


Add sales tax in Cal norm a Postage: 5^ ol lotai order (Si 00 
itimifflumf Insurance SI 50 

SIGMATIK INTERNATIONAL CORPORATION 

327 Clarkin Cl. Walnut Creek, CA 94598 
P.0 Box 5007, Concord, CA 94520 


Gird© 350 on inquiry card. 


YOU CAN SAVE $$$ 

5 VV DISKETTES (Soil or Hard S*ctod 

Box of 10 

Single Side i Double Density. 

£25.25 

Double SideCDouble Density. 

*31,25 

Altos ■ North Star • Zenith Data Systems 

RIBBONS FOR: 


An ad ex DP 9500/9501 . 

Centronics 700 Senes 

£14.00 

Zip Pack (Package of 3) — . 

.. S 3.25 

Cartridge , . 

£ 6.50 

D.E.C. LA -34 (Box of 6}. 

- £30,00 

Diablo 630 (Box of 6). 

£25.90 

Epson MX 70 80. 

£12,95 

NEC Spinwriter (Box Of 6} . 

£24.00 

Okldata MicrolmeflO (Pkg of 3) .. . 
Qume (Boxes of 6} 

£ 6.90 

(Black) . .. . , . . . 

£19,00 

(Red, Green, Blue or Brown). 

£16,00 

Texas Instruments 810 (Bx of 6)... . 

£19,00 

Plus many others Catt tor more information 

CHECK ■ MASTER CARD ■ VISA Accepted 

Add $3.00 for Shipping & Handling: 

Illinois Residents Add 6% Tax 

ILLINOIS COMPUTER 
PRODUCTS CO. 


Mt^Prospecf, 1L6Q056 (312) 228-5590 


Circle 181 on inquiry card. 


Design Line 
Micro Work 
Stations 



* A complete range of work stations designed 
speciIitally to house att micro-computers 

* Delivered heavily packed, in self-assembly 
form needing only a Phillips screwdriver and 
a tew minutes of your lime lo assemble 

* Manufactured Iron T" all wood particle board 
surfaced wi l h hard- wea r i ng m e I a m me venee r. 
in either Oak or Wainui. 

* Dealer and Distribution prices on request. 

* For more information on our fun range of work 
stations write or calf 301-223-3900 

ATLANTIC CABINET CORPORATION 

P. O. Sox 100, Williamsport, Maryland 21795 


Circle 56 on inquiry card. 



gnr>TnK 

ocotcn 

DISKETTES 


SAVE 40% complete list. 

jr 1/ rr Specify soft, Prica/IO 

O /4 10 or 16 sector 

#744 1 side/agl dens.526.70 

#744D 1 side/dbl dens.31.20 

#745 2 sfdes/dbl dens.38.40 

8 § # Specify soft 
or 32 sector 

#740 1 side/sgl dens.27.30 

#741 1 side, dbl dans.35.80 

#743 2 sides/dbl dens. , . . 43,60 

CHECKS - VfSA -MC - C.O.D. 

(313) 77 7 7 780 ADD 12 SHIPPING 

LYBEN COMPUTER SYSTEMS 
27204 Harper Ave, 

St. Clair Shores, Ml 48081 

Authorized Distributor 


Circle 222 on inquiry card. 


Compuehanje 

Such A Deal! 


Have You Ever Considered 

USED EQUIPMENT? 


Want To Save Lots? 

We Carry All Brands of 
Used Minis and Micros* 

IPEC - DG - APPLE - TRS-8Q, ETC.) 


Call or Write for FREE List of Bargains: 
Compu change 
Box 4151 

Anaheim, Ce, 92803 
(714) 535-1990 

■ N r* Cant nr DbligBtlari 


Circle 87 on inquiry card. 



WARN ELECTRONICS, LTD 


FD BOX 526 KNIGHT DALE, NC 27545 1919} 266 9411 


Dream Electronics 


131 N.W. 2 nd. St. 1-503-7524833 
Corvallis, Oregon 97330 


HY-TYPE 1 8. 11 • QUME 


DFTIQNS INCLUDE: GRAPHICS * REVERSE PRINT * BOLD PRINT 
UNDER SCORE * REPAINT OF BUFFER 
ADJUSTMENT DF LINES PFR-INCH 
CHARACTERS PER-INCH SELECTION 
DOUBLE LINE 

CUSTOM OPTIONS ALSO AVAILABLE 

A «• T FROM *460.30 BARE BOARD * 125.00 

MASTER CARD & VISA ACCEPTED 


INTELLIGENT PRINTER INTERFACE 


16,906 BYTE BUFFER J STAND ALONE 
PARALLEL J SERIAL INPUT (BAUD RATES ■ 50 to 19,200) 


TYPESETTING 

from your own 

COMPUTER 


Type your manuscripts, catalogs, or 
other text into your word processing com¬ 
puter. 

Send it to us on a diskette or via' a 
modem transmission and well send you 
camera ready film copy. 

Computer typesetting provides high 
quality, easy to read copy at a fraction of 
the cost of conventional typesetting. 

Call or write for instructional brochure 
that Includes lypestyle selections, format¬ 
ting instructions, and examples. 


J S 8 8 g 

_i — « «ri (e ifi 
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[FOR ONLY$129.95 Learn Computing! 
[From The Ground Up 

* Build a Computer kit liiai grows 
: with you, and can expand to B4k 
: RAM, Microsoft BASIC, Ifeit £di- 
: tor/Assembler, Hfcrd Processor, 

; Floppy Disks and more, 

i EXPLORER/85 

B 

* Here's Ihe law twl w*y tofeamiltefirndHtoehtatoofraii.- 
J (ruling. »he oli-importeiil bfliia you'll to**) more and 

* retire us ynu advance re aim pillar skill* For iusI *129.95 
m ynu gra ihe advanced-dejign ExpJcmsr, r a5 iihilhnrboard. 
m with all the feal ures you need lo loam how to write and 
m use programs. And il can grew into a system rtuir b m 

* marten for any poraonal compuhn on the market. Look M 

■ these feal ures 4065 Chfllrtfl Prucessihg Unil. the 

■ rticropmeoawit " heart" oi I he E splorer/M (Join Ihe 

■ millions who will hay and use Ihe KHQ/0O9A ihta yaai 
p alone! ). Four fl-hil phi? rww fj-hil inpultoutpul ports from 
a which you can Inpul and output your programs, ns well as 

■ control exterior swMches. relays, lights, ertc. . a Haaaelle 
b interface that tola you store anti reload programs you've 

* learned to write itofrise 2,OEM] nyfe nperci J i rijj 

■ sysrem/monjtor makes at easy lo learn compultog an 
p soweral impotlanl ways- * Il aElows simpler, Faster will- 
a iiik and entering of program* * El permits access hy you 
B lo oil pari* of the ayslem so you cart dioclt on Ihe slaius, of 
b any poitU to the program k It allowa tracing each pro- 
I* gram step by siep. wJlh provision ft* displaying alt the 

* conlenla of Ihe CPU | register* Flags, sir:,) m and il 

* docs much morel 

^ You gd ell Ihis in the a tailing level (Level A) of I hr 
k F.tplonTVOIl for only J1M.K, Incredible! Th use. )uSl 


4. FVm: Jin Lever E fn:re. or: p 
I’opts Ah'eroanfr fl.4.SJC m F 

1 Plug in No Iron In's ffnit filrtorMstemhlhr rn JW.1M J 

KcyptidfOmpiiiy 15 rtfkJ two SlflO JxKi-jff* 

2 AM Lovm B In r,onww1 J«> fl i4ik) jrorr own tajsJtim rir- C 

31(J0 rarl Is (pn-florypinK ft 

3, ArM 4b HAM 7 fEtJfUitsr;l hTreinol ft 


a CRT monitor or a TV set (if yc 
□ Him Key pail/Display kit 


haw* nn RFn 
«H.ffli piuai2 Pal.* 


a FASTEHM 64 TERMINAL KIT - Featuring a 56 key ! 
ASCII KeytHjSrfl 120 character set upper and lower case. _! 
TSofiiii outpui. e &aud rales. 15D to It ZDD [switch select- m 
ptWe) FlS23£rC or 30 MA oulpuL 33 or 64 character oy *6 ■ 
line lormals complete wito 
DetUAB Steal Catnoai and 
Ftower Supply 9199,95 
plu* *sP&|* 


b l>iiix m yuur 6V|X: power supply and terminal or 
• SteyhMiiJ/dbpluy— if you rloR'l have them, see our 
■ special uffra-a be|i3w 


‘Wfcrt.ionl . 


9l2ft.te 

*1»» 


1 speciali 

| □ Level A computer kit ('E 

^ pluata m ’ 

p □ Level A kit (Hex Keypod/Dnsplay Virhwinl 

■ plus to Par 
* LEVEL U — This "building Mock" conwwts Ihe molhor- 
j Imd into a Iwo-alot SlUO bus (induatry %la»i]»n^ com- 
p puler fifow you can plug in any of the hundosls of SlOO 

■ cards AVaitablo, 

■ □ Level Hklt Ht.H plua 13 P4L* 

■ □ SlUO bus tjonnector* (Iwo requirodl 14.65 ™ch, 

■ postpaid. 

p LEVEL C — Add Mill more 

■ oompuliiqi 

■ ing Block" mnunta directly cm 

■ the nrathedsoand and expands 


□ KK Modulator ki| (allows you 
nvrtlitor] M.95 pmtpeld. 

□ 11' 1 Video Monitor | IflMH: 
plittKtPAl/ 

□ DrtluxeSirrel Cabinet for-the 
Exphirer/H5 HftM plus ia 
£**[.■■ 

□ Fan Tor LHhlnm . 915.TO 
plua 91.5/1 Pal/ 



OKDKR A SPECIAL-PRICE 
EXPLORE R/B5 PAK—THERE’S 
ONE FOR EVERY NEED. 


! the atc» bus to 1 
) □ Level C kit 


%na.m plua 93 


■ □ 3100 bus connectors |five 
I required) , *4.85 o 



■ LEVEL D — When you reach ihcpoini inlnaming lhal re 

■ quires more memory, w oIFlttwo choices: rather add 4k 
* of n memory directly on 1hn rOutlwboanJ. nr add 16k lo 

■ twk of mrmory by means of .■ sioglr SlOO card our famous 

■ "]aw*;.-' 

■ Level D kit: [Cl EtCK ONE |. . □ 4k wi ■bnHrt *4^.95 

■ pIue S 2 Pal*, n 16k Sion "JAWS' : 1141.95 plus 52 

a PM * n nk S1DD "JAWS' ■ 51fl8.95 plus Eil Ftirl *; □ 4Ek 

■ Sioo "lAWS" 1248.95 plua 92 PAL*: □ 64k Slot) 

■ | AWS 929ft85 plus 52 PA i* 

■ LEVEL E—An imparljuirt "building bfcck.' il activates 

■ Ihfiflk HOM./EPROM space im IJw.; mothertoard. Now jial 

■ pl“ll hi wur Bk MicraanFI PASIC nr ynui own custom 


□ hfidiEr Fik | Save 526.CN | — You get Level A |Ter- 
minal Version) with Monitor Source Listing (125 value) 
AP-1.5-amp power supply, Intel 6065 Users Manual 
(Reg (199 6f>'i SPEGl A L 5 IB9.85 plus 94 P'S I * 

□ Experinwntri Vmk (StVfl fchT.4P| — YOU Jfrk L^VeJ A 
fHex Keypud/ILlMplay Version| with Hex Keypad/ 
DiHplay. Intel 6065 User Manual, [j-vel A Hex Min I tor 
Source Listing, and AP-1,5-amp power supply. (Reg 
S238.85) SPECIAL 9219.9G pi ua Mi E^E." 

□ Special MicrowFc SASIC Pah (Save SIOJ.W|— You gel 
Lcvola A iTerminal V*ttFQfi>, El, U |4k FtAM|. E. 6k 
Micreaofl in RDM, I nh-1 WWSSJwr Mitniwi). Level A Moni¬ 
tor Snure« Listing, and AP-1, S-amp power xupply 
(fieg. *499 TO) SPECIAL *329.95 pllbt 97 PM * 

□ Add a Horn-Version Teat Editor/A* scrub tec |RHuti« 
levels 6 and U w Si00 Alrmbryl.. 1M.M plus 92 pad■ 


Starter 9 J 


Dfak Syawtem - Endudes Level A. B floppy il 
ve DatidE. t 


f □ Level E ku 95.95 plua 50tf PAl * 

Br Mlcroaah BA5IQ — It’s ihe langLi.tgr: that allows you to 
m inlfc English lo yuar computer 1 It la ev^Hiihlr three ways 
B □ 9k mssette versimi of M icroaob BASIC ) rrarujres Levisll 

■ B and 12k of RAM nuriimum; we snagpHHt a Ittk Slffl) 

ft "JAWS" — sec above) 164.95 posI [knurl 

ft □ ak ROM veraion cl Miurwoft UASIC: (requires Level E 

* F E • nil 4k RAM: lust plug Into your Level E aockels 
VAj auggesl rather I ho 4k Level PRAM expansion or a 16k 

* SlflO "1AWS.") plus $2 PM ■ 

■ O Oi'R version h)F MrcrosoEt BASIC (requires Uwet ft. 

■ crf RAM. (loppy disk coni roller. 6“ fkipuy dink dnvw) 

■ .. 1325 posl paid. 

b TE3CT EIJmJR/ASSEMBLER — The fidllor/«!HWmf)ler 

* is a taftware tool (a progntm) rl«tiqp»d to simpliFy the tusk 

■ oF writing prognims. Aa your tin.wrams become longer 

■ and more catnplrx. the aasdhihler can save you many 
9 houre nf projtramm inji limt'. This anfrware iudutlBB an 

# i^ilor program Ihutentors the programs yuij wt,I« makes 

• iihflFigea. and aavratlhe proeramsan castall^. The assem- 
B bier puifurms the clef It jJ laak of IranslalLng syutholic 
» lavto into the compuler-rearLible object code. The editor/ 
ft assembler program is nvail.ihlr riiher in caatetle or a 

■ ROM version 

■ D Editor/AssembLer (Cassette STtrsion: requirsa Level 

• 'B" 9k 1 torn ) c r RAM — wu aui^ tPk "(AWS" — 

I «te above | 559.83 nlun 92 Pil. ’ 

■ □ Kdilor/Asaemhter [ROM vrrakm. supplied an an StM 

ft card: requires Level B and 4k RAM |min.) — we su^etl 
» eklher Level D or 16k "|AWS'') *19,95 plus $3 Pi l 1 

I H " HAPPY DISK - A remarkablr ' hmlding l)kk" 

■ Arid our 8" floppy disk whmj you treed faster cgteratuin, 

• more convenient progreio ^innigr, piuhaps a business ap- 

■ phcalidni, and accoM lo Ihe literally thoi istands oF programs 

■ and progrem bomiajtes- avadable I " ' ' 

■ Lhem mlo ytmt Ekwagpr/ffi disk 
m IBM-formatted CP/M^rograma. 
b n 0" F^PPy Disk Drlirf; *499.99 plus *12 Ptfcl * 

» □ Flrmpv Uuntpollar Card S 199.95 p| ua E: P,sE. 

Hi q Disk Drive Cabinet ft Power Supply M9 \ 

• *3 PA E. * 

» □ Drive Cublr* isd up for two drives) *25.11 

* *1. 50 PfiL 1 

J □ CP/M 2.2 Disk Operating System: includes Text 
m Editor/Assembler, drynamto debugger, and Other features 
» ihat give your Explorer/flft i|i.nrew! to Ihmiaands of ax.islmg 

■ CP/M-baaed programs . 5150 no poslpuid 

J WEED A POWER SUPPLY? Oraidcr our AP 1 It can 
a- supply all the power yttu new! for i fully expanded Ex- 

• ptorer/KH note: dial! drives have their own power supply | 

■ Hits the AP-t (tbs riBallv into Ehe altradive Explorer Nr™| 

■ cab met (*« below) 

■ □ AP-1 Prtwer Supply kit iflV @ 5 amrsl 

■ cabinert *39.95 plus E PSt * 

> NEED A TERMINAL? We 

■ offer you choices: the lea«r e* 

•pensive one is our Hex 
J'Keypad/Display kit that dn 
ft plays the information on a 
B crikulator-lype screen. The 
ft Other choice is our ABC EE 
ft Keyboard/Computcr Tbrminat 

* kit, that can be used with either 


controller one CDfl 6' 1 elisk-drivw. I Wo-d rive cable. Iwo 
SUM connei.’.ito |i:si »lil vom i-wn |iiiw4t applies 
cabinets and hardware . q (Reg Jions.nm SREClAL 
IW9 93 plua *12 P4l.’ q Il2k EJlarter Syslrao 5104.1 HC 
Hui SIS Psl.* q 46k Starter System. SHM5.95 plu* 9SH 
P*1 * □ 64k SlaricrSystem. 9114S.SS plus *1^ P*l 1 
q Add to ariy oF above Explorer steel cabinet. AP-t fi™ 
amp power xupply, Ijrvtd C wilh two Stott connectors 
disk drive tiibinrl itnd pownr supply, two sub-□ oonnet: 
Lora for oanneclipg V06F printer ami terminal |Rqg 
*225 35) SPECIAL I1BB.95 pj in 915 Pftl,* 
q Compete 44K 5y(tun Wired * IMfld IT9M-.W 
glus 926-PS E * 

U Special 1 Complete Business Software Puk |Save 
562509)— Include* CP/M 0.2 Microsoft BASIC. Qefteml 
Ledger. Atx^unle Rmrarivutife. Acoounls Pavable. Payroll 
Package (Reg *1325) SPECIAL 9ffi»,95 postpaid ‘ 


l Pbi ^tuntfs f!ir' 
rJers, ibjul-ifri fb« 


fi- irwurtmrai.'' Fnr QmcHinrn nr 


plua 

plus 


Continental Credit Card Buyers Qulaldc Connecticut. 1 

TO ORDER 
Call Toll Free: 
800-243-7428 

To Order From Connecticut, | 
or For Technical Assistance, ; 
Call (203| 354-9375 ; 

i i 

CP/M is a. lEf. irsxtemark ni Digital Reaearch i 

SEND ME THE ITEMS CHECKED ABOVE j 

Tiwitl Enclosed iCtom. RofiMpnls add sale* tan): t_ > 

Paid by; t 

i 

q Personal Check q Cash tor's Chrwk/Money Order * 

□ VISA □ MASTER CARD (Bank No. _) \ 

1 

Aoa. No_. Exp. Dftto_ J 


Signature- 



J^^ETRONICS Research & Development Ltd. 

j| 3 3Litc hfie|d_Road, New Milford, CT 06776 



ANNOUNCING TWO 
NEW TERMINALS 

Smart* Fast * Graphics ■ Matching Modem and $295 Printer 

Nsfronics announces a slate of tfte art 
breafctnrough in lerrrinais. Now hi prices yen 
can afford, you can go on-line wilh data-bank 
and computer phone-line services, it's all 
yours: “electronic newspapers," educational 
services, Dow.Jonea slock rsporta, games, 
recipes, personal computing with any level 
language, program exchanges, electronic bul¬ 
letin boards . and mote ovaty daylt! 

Netronics offers two new terminals, bolh 
reature a full 56 keyi'izfl Cha/adter typewrilar- 
style keyboard, baud rates lo 1S.2 kilobaud, a 
rugged steel cabinet and power supply. The 
simplest one. FASTEHM-G4, Is a 16 Hoe by -64 or 32 characier pet line utill, wilh a seriat 
printer port lor making hard copy ol all incoming dala, and optional provisions for block and 
special character graphics. The "smart" version. SMARTERM-80, features eilher 24 line by 60 
characlers per line Or 16 by 40 characters per line. It otters on-screen editing with page-al-a- 
IIme priming, 12,000 pixel graphics, tine graphics, absolute cursor addressing, underlining, 
reverse video, one-hall inlensity and much more simply ptug them into your computet or 
out phone modem and be on-line Instantly. Use your TV set tflF modutalor required) ot our 
delux green-phosphor monitor plciured above. For hard copy )uat add our male hod'primer 
Price breakthrough!! I Own Ehe FASTERM-64. a comptete terminal kit, ready to plug io for 
jusl $199.95 or order ihe SMAFtTEHM-BO kit for |ust $299.95, (both available wired and tested.) 
Be on-iirte wr|h the mlllion-doltar computers and- data services loday ... we even supply the 
necessary aubscrJplIon forms. 

More good news: All the componerHs in our terminals are available separately (see 
coupon), so you buy only whal you need!!! 

FASTERM-M . . , DISPLAY FORMAT: 64 or 32 Charactetsfhne by 16 lines . . 96 displayable 
ASCII characters (upper A lower case) . 8 baud rales: 150, 30C, 600. 1200, 2400, 4&00, 9000, 

19, 200.13Witch 301 ) LINE OUTPUT: RS232/C or 20 ma current loop VIDEO OUTPUT. IV 
P/P [ElA RS-1T0) . . . CURSOR MODES; home & clear screen, erase lo end oi line, erase cursor 
llne r cursor up & down, auto carriage return,'llne feed at end of line & auto scrolling . , 

REVERSE VIDEO . . . BLINKING CURSOR . . PARITY: off. even or odd . STOP BITS: t. 1.5, 
2... DATA BITS PER CHARACTER; 5. 6, 7 or 6 CHARACTER OUTPUT: 5 by 7 cM matrix 
In a 7 by 12 cell . . . PRINTER OUTPUT: prints all incoming data .. IK ON BOARD RAM . . 

2K ON BOARD ROM . . . CRYSTAL CONTROLLED . . COMPLETE WITH POWER SUPPLY . 
OPTIONAL GRAPHICS MODE Includes 34 Greek & main characiers plus 30 special graphics 
characters . . , ASCII ENCODED KEYBOARD: 56 key.'l2& characters. 

SMARTEAM-RD DISPLAY FORMAT: 60 characters by 24 lines or 40 characters by 16 Imes 
12B displayable ASCII characters (upper & Igwer caae) S baud rales; 110, 300, 600, 1200, 2400. 
4000. 9600. 19, 200 .. . LINE OUTPUT RS232/C ot 20 ma current loop . . . VIDEO OUTPUT: IV 
pp (EIA RS-170) . , , EDITING FEATURES: msert/delete line, In&ert/deiete character, tor- 
watd/back tab . . LINE OR PAGE TRANSMIT PAGE PRINT FUNCTION . . CURSOR POSI¬ 
TIONING: up, down, righl, left, plus absolute cursor po&llionlng with read back . . VISUAL 
ATTRIBUTES: underline, blink, reverse video, half Intensity, & blank . GRAPHICS: 12,000 
pixel reBOlLjlion bEqok plus line graphics . , , ON-SCREEN PARITY INDICATOR .. PARITY: off. 
even or odd . . STOP BITS: 110 Baud 2, all olhers 1 ... CHAR. OUTPUT; 7 by H character to 
a 9 by 12 block . . PRINTER OUTPUT ... 60 OR 50 Hz VERTICAL REFRESH .. . BUNKING 
BLOCK CURSOR .. . CRYSTAL CONTROLLED .. 2K ON BOARD RAM ASCII ENCQDFD 
KEYBOARD: 59 key ft 28 character . . 4K ON BOARD ROM , COMPLETE WITH POWER 
SUPPLY 

TELEPHONE MODEM 103 Of A . FULL DUPLEX, FCC APPROVED , DATA RATE: 300 baud 
, . INTERFACE: RS232/C and TTY . CONTROLS: talk/data switch (no need lo conned and 
dlEconned phone), origlnatai'answer switch on rear pan-ef NO POWER SUPPLY HE- 
OUtRED. 

ASCI! KEYBOARD ASCII 3 . 56 KEYH2B CHARACTER ASCII 

ENCODED ... UPPER A LOWER CASE . FULLY DEBOUNCED 
2 KEY ROLLOVER POS OR NEG LOGIC WITH POS STROBE . 

REQUIRES +5 A -12V DC (SUPPLIED FROM VIDEO BOARDS) 

PRINTER COMET 1 . SERIAL DO TO 9600 BAUD B0 

CHARACTER COLUMN (132 COMPRESSED) ... 10" TRACTOR FEED 1 
, . . UPPERfLOWER CASE . INDUSTRY STANDARD RIBBONS 
4 CHARACTER SIZES . . 9 BY 7 DOT MATRIX . BI-DIRECTIONAL 
PRINTING 

Continental U S,A. Credit Card Buyers Outside Connecticut 

CALL TOLL FREE 800-243-7428 

To Order From Connecticut Or For Tech, Assist. Call (203) 354 B375 

NETRONICS R&D LTD. om 

333 Litchfield Road, New Milford, CT 0677S 

Please send the Items checked below ; 

11 COMPLETE FA3TERM-64 TERM tINAL (Includes FASTVIt>64 video board 
ASCI 1-3 keyboard, steel cabinet and power supply)... kit $199.95 plus $3 P&l 
... wired & tested $249,95 plus $3 P&l . graphics option: add $19,95 to 
each of above 

U COMPLETE SMARTERM-80 TERMINAL (Includes SMARTVlD 00 video 
board. ASCll-3 keyboard, steel cabinet and power supply)... kit $299.95 plus 
$3PHI... wired and tested $369,95 plus $3 P&f 

□ FASTVID 64 VIDEO BOARD (requires +56 -12V DC)... kit $99,95 plus $3 
R&l . .. graphics option add $1995 ... wired & tested $129,95 plus $3 P&i ... 
graphics option add $19,95 

□ SMARTVID-00 VIDEO BOARD (requires +6 & +/-12V DC) . . „ kit $199 95 
plus $3 P&l ... wired & tested $249.95 plus $3 P&l 

□ DELUXE STEEL TERMINAL CABINET , . . *19.95 plus $3 P&l 

LI ASCII 3 KEYBOARD (requires +5 & -12VDC)... kit $69 95 plus $3 P&l ... 
wired and tested $69.95 plus $3 P&l 

□ POWER SUPPLY (powers ASCII-3 keyboard & video boards) ... kit only 
$19.95 plus $2 Pit 

L ZENITH VIDEO MONITOR (high resolution green phosphor).., wired & 



tested $149.95 olusS6 P&l 
J TELEPHONE MODEM N 


□ ' 

P&l 


MODEL 103 O/A . wired & tested *189.95 plus $3 


□ DOT MATRIX PRINTER Comet I Wired & tested $299.95 plus $10 P&l 

□ RF MODULATOR MOD RF 1 ... kit only $8.95 plus $1 P&l 

□ 3FT 25 LEAD MODEM/TERMINAL OR PRINTER/TERMINAL CONNECTOR 
CABLE .. . $14.95 ea plus $2 P&l 

For Canadian orders, double the postage , Conn. res. add sales tax. 

Total Enclosed $_ 

□ Personal Check □ Cashier's Check/Money Order 

□ VISA O MasterCard {Bank No_ ) 

Acct. No_ Exp. Date _ 

Signature _____ 

Print Name_ 

Address_ 

City _ 


State 


Zip 


































LABELS 



white pressure 

1 up * pin feed sensitive 


PRICE INCLUDES SHIPPING 

Packed 5M per box - Min, order 1 box -$14.95 
Check with order Mass Residents add 5% Sales Tax 



CHECK-MATE * 

P O. Box 103 r Randolph, MA 02368 
Telephone: 617-963-7694 


CALL TOLL FREE 1400-343-7706 


Circle 73 on inquiry card. 



Circle 259 on inquiry card. 


RS-232 PROBLEMS? 


At tebbbM 


m 


LET THE RS-232 TESTER HELP YOU 
SOLVE YOUR COMPUTER INTERFACE 
PROBLEMS. DESIGNED TO CONNECT 
IN SERIES WITH ANY RS-232 INTER¬ 
FACE, IT DISPLAYS THE STATUS OF 
SEVEN OF THE MOST IMPORTANT 
LINES: TRANSMIT DATA, RECEIVE 
DATA, REQUEST TO SEND, CLEAR TO 
SEND, DATA SET READY, CARRIER 
DETECT, AND DATA TERMINAL 
READY. THE RS-232 TESTER RE¬ 
QUIRES NO POWER AND MAY BE 
LEFT IN THE LINE PERMANENTLY. 

$39.95 POST PAID 
B & B ELECTRONICS 

BOX 475/MENDOTA, IL 61342 


Cl rr-lo 41 nn innrilrv card 


IEEE-488 TO TRS-8Q* INTERFACE 
Everything needed to add powerful 
BASIC GPIB-4S8 controller capability 
to TflS-flO Model 1 or 3, Level 2 or 
DOS with a minimum of 16K. 


Jz L 


«e-soc 

For Mode i 3 
Operation 


( I -el 


For Modoi 1 
Operation 


Model 488-80B or 488-80C Price; $375. 

+ shipping, insurance & tax 

WHEN ORDERING SPECIFY DISK OR TAPE 

SCIENTIFIC ENGINEERING 
LABORATORIES 

11 Neil Drive * Old Bethpage, NY 11084 
Telephone: {516) 694-3370 
* Trademark of Tandy Cotp 
There is no affiliation between Scientific 
Engineering Laboratories and Tandy Corp or 
Radio Shack. 


Circle 342 on Inquiry card. 



Circle 292 on inquiry card. 



Model HI 16K 

$839 

Model IIMBK 
2 disc & RS232C 

$2059 


Color Computer 4K 

$310 

w/16K Ext. Basic 

$459 

w/32K Ext. Basic 

$525 


BUY DIRECT. These are just 3 few of aur greet 
oilers which include Prlirlers, Modems, Com¬ 
puters. Peripherals, Disc Drives. Software and 
mare cal l TO LL FREE 1 - BOO- 341- B124 

Wb have the lowest comparer 

p&ssiUle Fully n| | MT 

warranted prices Wriie lor your 

and a full csoptinwil * ree ca ^°9 

ol Rad ig Shack So Ftware 245 A ftoocl 
UtHelon,MA01440 
417 * 486 - 3193 


‘A 


Circle 97 on Inniilrv card 


SGOLD DISKS 
CP/M* Compatible 
Z-80 Software 

2-80 DISASSEMBLER 
An iHy to 
program to Croat* 
aourca (.ASM) III** 
from axocutabla 
(.COM) fllo* ppQ 

EZ-TEXT WORPPRQCESSOR 
EZ-TEXT will format * 
your taxt fllo th* T 
way you want It 
5-S" SD/DD PPOL 
Bower-Stewart 
& Associates 

POST OFFICE BOX 1389 
HAWTHORNE. CALIFORNIA 90250 

213-532-1237 

Trademark Digital Research 


MBLER 

175 

PPD 

ESSOR 

75 


Circle 58 on Inquiry card. 


5%” Floppy Disk Drives 

(Direct IBM Plug in) 

TANDON Model TM 100-1 $21 9.95 ea. 


2 or moro $214.95 ea* 

Floppy Drive Power Conneclor KH S2-00* 

Tandem Manual and Schemalic . $3..00* 

12" Gfeen Phospher Zenith Monitor $119.95* 
We also stock TM-IQO-Z's, the TM &D2S. 6D3S. 
and the G03E Winchester Drives 


CALL NOW - TOLL FREE 

800-824-7888 all states except CA. 
800-852-7777 for CA residents. 

Ask for Operator ®99 


MC/VISA or C O O with certified check 
or money order Kansas residents add 
3% sales tax 


•Plus shipping. 

For pnfo c all- 316-683-9225 
316-685-9445 



coMfHitefe 

StjSfetivS 


923 Longfellow Street 
Wichita, KS 67207 


Circle 169 on Inquiry card. 



Double Your 
5 Yi* disk storage 
capacity without adding a drive. 


Get twice as much from your H88 or 
H89 microcomputer. Our FDC-&80H 
floppy disk controller, in conjunction 
with your 5 Y” drives, for example, 
expands memory capacity from 256 
bytes to 512 bytes per sector. 

And it handles single and double- 
sided, single and double-density, 8" and 
5 l / t " drives — simultaneously. 

Call 714/275-1272 today 
or write for details. 

C.D.R. System* Int. 

Controlled DaLa Recording Systems, Inc. 

7667 Vickers St,. San Diego. CA 92111 



Clrnfft 64 fm innuiru mM 









































WE WILL NOT BE UNPERSOLD 


SOFTWARE 


APPLE ACCESSORIES 


COMPUTERS 


MICROPRO 


Wordstar 

$319 

Mailmerge 

$109 

Wordstar/Mai Im erge 

$419 

Customization Notes 

$399 

MICROSOFT 


Basic Interpreter 

$349 

Basic Compiler 

$389 

Fortran 80 

$499 

Cobol 80 

$695 

DATA BASE 


FMS80 

$595 

dBase If 

$599 

MISCELLANEOUS 


Computer Station 


Graphics Dump 

$39.95 

Su perCalc* 

$269 

Personal Filing System 

$75 

PFS Report Writer 

$75 

INFORMATION UNLIMITED for the 


IBM Personal Computer 


Easywriter II NEW! 

$299 

Easyspeller II NEW! 

$149 

Easyfiler NEW! 

$329 


APPLE SOFTWARE 


MICROPRO 


Wordstar 

$269 

Mail Merge 

$99 

Wordstar/Mail merg e 

$349 

Spe lister 

$149 

VISICORP 


VisiCalG™ 

$199 

VisiTerm" 

$79 

VisiDex" 

$199 

VisiPlor 

$169 

VisiFile~ 

$199 

VisiScheduie" 

$259 

VisiTrend/Plor 

$239 

VisiPac “ 

$539 

MISCELLANEOUS 


Micro Courier 

$219 

Screenwriter II 

$129 

ENTERTAINMENT 


Wizard and Princess 

$29 

Raster Blaster 

$26 

Space Eggs 

$26 

Twerps 

$28 

Borg 

$28 

Castle Wolfen stein 

327 

Beer Run 

$28 

Epoch 

$32 

Sneakers 

$27 

Midnight Magic 

$32 

Wizardry 

$45 

Time Zone 

$79 

Ghost Hunter 

$29 

Jawbreaker 

$20 


TERMINALS 


ADDS Viewpoint 

$569 

Zenith Z-19 

$689 

Televideo 910 

$595 

Televideo 920 

$769 

Televideo 925 

$779 

Televideo 950 

$969 


Z-80 Card by Microsoft 

$319 

16K Card by Microsoft 

$159 

32 K Card by Saturn 

$199 

Keyboard Enhancer II by Videx 

$125 

Videoterm byVidex 

Game Paddled by TG 

$259 

$49 

Joystick by TG 

$49 

Numeric Keypad by 


Keyboard Co. 

$139 

Sup-R-Mod 

$25 

Sup-R-Fan 

$39 

ALF 9 Voice Board 

$159 

Station II by Trace Systems 

$119 

APPLE INTERFACE CARDS BY CCS 


Parallel #7720 

$119 

Centronics #7726 

$115 

Serial Asynch. #7710 

$139 

Serial Synch. #7712 

$149 

ADVANCED LOGIC NEW! 


Add Ram 16K Card NEW! 

$119 

Z Card CP/M for the 


Apple II NEW! 

$225 

Smartsrm 80 Column Board 


with Softswitch NEW! 

$249 

The Synergizer 


All of the above plus 


"The CP/M Handbook" NEW1 

$599 


DISK DRIVES 


CCI 100 for the TRS-8Q Model 1 


5% 40 track 

$299 

CCI 189 for the Zenith Z-89 


5Va 40 track 

$379 

Con/us 5M with Mirror 

$3069 

Corves 10M with Mirror 

$4489 

Corvus 20M with Mirror 

$5429 

Corvus Interfaces 

CALL 

RANA SYSTEMS add-on Disc Drive 


for the Apple II NEW! 


Bite One 40 Track NEW! 

$419 

Elite Controller NEW! 

$119 

DISKETTES 

Maxell 5% single side 

$39 

Maxell 8 single side 

$49 

Maxell 5% double side 

$45 

Maxell 8 double side 

$55 

BASF 5V* 

$26.95 

BASF 8 

$36 

Verbatim S 1 /* 

$26.95 

Verbatim 6 

$36 

Wabash 5V* NEW! 

$34.95 

Wabash 8 NEW! 

$39.95 


TELECOMMUNICATIONS 


Prentice Star Modem 

$129 

Novation Cat Modem 

$139 

Novation D-Cat 

$149 

Novation Auto-Cat 

$199 

Novation Apple-Cat 

$299 

Hayes Smart Modem 

$249 

Hayes Micro-Modem 

$295 

Hayes Chronograph 

$225 


ATARI (Call for prices op the complete Atari line) 


Atari 800 $699 

Atari 400 $369 

CALIFORNIA COMPUTER SYSTEMS 
Mainframe 220 $485 

64K Ram 2065 $569 

Z‘8GCPU2aiOA $265 

Floppy Controller 2422a $359 

ZENITH [Call for prices on the complete 
Zenith line) 

Zenith Z-89 48K CALL 

Zenith Z-90 64K CALL 

COMMODORE VfC-20 NEW! $239 

CASIO FX702 Pocket 

Computer NEW! $189 


SPECIAL OF THE MONTH 
SANYO MBC 1000 
54K COMPUTEH $1595 


PRINTERS 


NEC 7710 Serial 

$2395 

NEC 7720 KSR 

$2749 

NEC 7730 Parallel 

$2395 

NEC 3510 Serial 

$1850 

NEC 3530 Parallel 

$1850 

NEC 8023 Dot Matrix 10Ocps 
Olivetti DY211 Letter Quality 

$559 

Daisy Wheel Printer 

$1595 

Parallel Only 

$1395 

Epson MX 80 

CALL 

Epson MX-SOFT 

CALL 

Epson MX-100 

CALL 

IDS 560 

CALL 

IDS Prism 80 

CALL 

IDS Prism 132 

CALL 

Okidata Microline 60 

CALL 

Gkidata Microline 82A 

CALL 

Qkldata Microline 83A 

CALL 

Okidata Microline 84 

CALL 

Centronics 739 

$699 

Datasouth 180 CpS 

CALL 


MONITORS 


Amdek 12" B&W 


$109 

Amdek 13" Color 


$329 

Sanyo 9" B&W 


$135 

Sanyo 9” Green 


$140 

Sanyo 12" B&W 


$179 

Sanyo 12" Green 


$169 

Sanyo 13" Color 


$359 

Zenith 12" Green 


$119 

Zenith 13” Color 

ELECTROHOME 13” HI RES 


$339 

COLOR MONITOR 

NEW! 

$829 

ELECTROHOME 13” COLOR NEW! 

$349 

ELECTROHOME 12" B&W 
ELECTROHOME 12” 

NEW! 

$179 

GREEN 

NEW! 

$189 

ELECTROHOME 9” BSW 
ELECTROHOME 9” 

NEW! 

$149 

GREEN 

NEW! 

$159 


For fast delivery, send certified checks, money 
orders, or call to arrange direct bank wire 
tranters. Personal or company checks require 
one to three weeks to clear. All prices are 
mail order only and are subject to change 
without notice. Call for shipping charges. 


Dealer (National/Interna* 
tional) Inquiries Invited. 
Send for FREE catalogue 


RAM 


16K Ram Kitfor Apple I!;'TRS80 $ 19 

200 nano seconds, 4116 chips 
Two Kits $35 

Jumpers $2.50 


The CPU Shop 

TO ORDER CALL TOLL FREE 1 -800-343-6522 ® 

420-438 Rutherford Av©.< Dept. B07M , Charlestown, Massachusetts 02t29 * 

Hours: 9 AM - 9 PM (EST) Mon.-Fri. (Sat. till 7) TWX- 710-348-1796 Massachusetts Residents call 617/242-3361 
Technical information call 617/242-3361 Massachusetts Residents add 5% Sales Tax 




Circle 110 on Inquiry card. 
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FEEL TRAPPED 
BETWEEN 
CAPACITY AND 
_COST?_ 


Processor Interlace introduces tne Cartridgs Dish Con- 
traitor tor ihe S-10Q bus. Configurable lor 12 sector 
23IS and 5440 lype disk drives (1 25-10 Mbytes per 
drivet Complete warn CPM* CHIOS. disk lormaiter 
diagnostic s a nd tech n ical manual low cost £595 oo 


W 


Manual only £25.00 

The performance 
yaw need al 
a cost ycu can 
a Hard 

Prttmsor Interlaces. Inc p (Tbon 154A Elm Grove.Wl &3122 


414-^85-1245 


CHIPS. 


' & DALE C3 


THE INFLATION FIOHTERSI 


9 1 

ANALOGDIGITAL j 

DIGITALS ANALOG 

CONVERSION MODULES 


4116 300ns 8/S 11.00 
4116 250ns 9/S 12.00 
4116 200ns 9/S 13.00 
4116 J50ns 8/$ 16.00 
2114L3COns 0/S 15.00 
2114L 200ns 6/S 16.50 
*4164 200ns S7.90 

*6116 150 ns $8.00 

1791 Disk Controller $21.00 
Z90A CPU $5.50 ea. 

0251A $4.75 ea. 

2716-1 <5V)350ra 8/46,50 ea. $ 7.50 ea, 
2716 pVHSOns 8/S3.75 ea.S4.15 ea. 
*2732 (5V)450ra 8/S 7.25 ea.S9.00 ea. 
2532 (5V>45Ons0/$0.OO ea. 19.25 ea. 


SOFTWARE 
GAfN CONTROL 


custom board lest SI 06 l r j <h,: 

mixohle high and low inputs gnio 
from 1 10 1024 -v,:,! nnyl W 

16-chonid . Jir • 

programmable gain instrumentation 
amplifier £ to 15 khz 

conversion time • - ■ hn:|h om:l cu mpi.ii* 

12 bit sample end hold Amplifier 
S-chaflfl-eJ differential r hi v ■ ■ < analog to digital 

high accuracy --7,-,ir-.m•• hvr«-iIh-Itfy . 



For additional details about the ftp 100-4 and other 
fine California Data corporation 100% individually 
rented, high reliability products, circle the reader 
service card number below or for faster response 
write or call us 


lUTTao 

CHIPS £> DALE 
10655 N,E, 4lhSL. Suit* 400 
Britanw, WA 9S004 
I-Z06-451 -97 70 


Master-Charge 

ViuacccpEtd 




CALIFORNIA DATA 
CORPORATION 

3475 Old Conejo Hoad. Suite C-lfl 
Newbury Park, CA 91320 

18051 498-3651 


Circle 313 on Inquiry card. 


Circle 75 oh inquiry card. 


Circle 00 on inquiry card. 



- Finest print quality * Low cost 

* Easy installation * Quick delivery 

* Fits IBM Selectrlc 1 and Electronic 
Typewriters 

* Models for all popular computers 

* call or write for more Information, 
today! 


- we export to ail countries - 

1 ■ Wp u international INC, 

I WrW- JL Si i s Douglas Fir Rd 

■■ caiabasas. ca 91503 u s.A, 

^ TCI: t2l5> 710-1444 TLX/TWX: 910 494 2100 J 


Circle 196 on Inquiry card. 



tenf+cm 

ptocetijng 


CPR 

The Vital Link 


CPfl is an advanced text form alter offering * 
fail. Ilexible word processing for the 
U C SO p-Sy&tem. 

CPR function* Include pagination, underlining, 
proportional spacing and a lot more. 

CPR is available now on 8" diskellea for p-Sys- 
lem versions II and iV Including"ITS page users 1 
manual , , £199.00, 

Users' manual alone ,. . 130.00 

■ UCSO p*3vit*m” 1ft * |rid*mfttH q! Ihv 
Rtfl*nn nl UnltKrt-*^ fff q DlHarm* 




Software fob 

SYSTEMS AND 
APPLICATIONS 


11566 Sorrenlo Valley Rd 
Suite 11 


San Diego. CA 92121 
(714) 452-9340 


Circle 72 on Inquiry card. 


maxell 

Floppy Disks 
SAVE 40% 

comphrttUftt 


5Vi” fcfttSL 

PtfcdID 

MD1 or MH1 SS/DD . 

MD2 or MH2 DS/DO. 

MD1-DDM SS/QD/96TP1. 

M02-DDM DS/Q0/96TP1 . 

. . 333 
. 47 
... 43 
.53 

fl 5 5 Specify sotl 
u w 32 atclfli 


FD1 or FH1 SS/DD. 

FD2 or FH2 DS/DD. 

. 43 
.53 

CNf CKS - WS4 - MC - C O 0 

P rJb 777 nm ADO S2 SHIPPING 


LYBEN COMPUTER SYSTEMS 
27204 Harper Ave. 

St. Clair Shores, Ml 48081 


Circle 223 on Inquiry card. 



SCR SUPER-BUYS 


510 00 MW 0®DFF HAkDUNG i'SMIPWHG 52 M 

UPS ANYWHERE W CONTlHeWNL U$ 

1982 BUYERS GUIDE 
N OT JUST AN OTH E R mi _ i . 
CATALOGUE BUT A FREE 
BUYERS GUIDE 
li OF THE FUTURE” 

1 uhf-vhf conversion kit. 

Conspliie with PC board, oil required TOSH 
comporants; jumpBfw^;oODlrwfwtih3(»W- ^ 
h. and camprariBnaNe txtxhure Ind sche¬ 
matic. board layout mounting and hoofc-up 
diagram*, porn M, OBBmttfY ond mjj 
up i mskvettora Nl pan* ara inOusmaa 
prime auo*V 

2, NEW ZENITH ZVM-121 HIGH- 
LEGIBILITY CRT MONITOR, fw S1 1 7 ® 
hk« 17' grw phosphor CAT, with 15 Mhz « 

Bandwidth 40 or 60 ChorodSr wWtfts are 
operator iwnch-irtectaWe Full* coffiparibifl 
with SO-column Apple corns, alt 

OUTSIDE CAL 000-654-6660 
INStOE CAL (714) 527 2554 

SCR ELECTRONICS INC. 

VISIT OUR NEW SUPER CENTER 
5303 Lincoln Ave,, Cypress. CA 90630 

Pay by CHECK « P- VISA M/C 


Circle 344 on Inquiry card. 


\ferbatim’ 

Floppy Discs 
SAVE 40% complete ilet. 

Cl/ f t Specify soft, Pric«/10 

O /4 10 or 16 secic r ___ 

MDS25 1 slde/d bl dans.527.30 

MD550 2 aidaa/dbl dans.40.30 

MD577 1 side/77 track.37.10 

MDBS 7 2 sides/77 track.47,60 

f r Critically Cortifled 
Soft sector 

FD34 9000 1 side/sgl dans..33,BO 

FD 34-3000 1 slde/dbl def^s.39.00 

F034-4001 2 slde/dbl dans.46 20 

CHECKS - VISA - MC- C-O.Q. 

(313} 777- 7 780 ADD $2 SHIPPING 

LY8EN COMPUTER SYSTEMS 
27204 Harper Ave. 

St. Clair Shores, Ml 48081 


Circle 224 on inquiry card. 


CROSS REF. PROGRAM 


for 

MBASIC & BASCOM 
Source Files 
M80 and CP/M’s ASM 

MXREF will list all program variables, 
functions, key words, strings, con¬ 
stants and line number references in 
alphabetical order. 1000 variable 
names allowed. Requires an 8080 or 
Z80 running CP/M ver. 1.4 or later 
and at least 48K RAM. Price $96.00, 
Manual only $15.00. Add $5,00 COD. 
MXREF available in CP/M format on 
5" NorthStar or 8" single or double 
density soft sector. 

COMPUTER TOOLBOX INC. 

1325 East Main St. 

Waterbury, CT. 06705 
{203} 754-4197 


Circle 103 on Inquiry card. 














































SPECIALS an INTEGRATED CIRCUITS 


6502 

6502A/6512A 
6520 PI A 
6522 VIA 
6532 

2114-L2QG 
2114-1300 
2716 EPROM 
2532 EPROM 


7 45 
8.40 
5.15 
645 
790 


1076.95 

107795 

10/4.90 

10 / 6.10 

10/740 

2.45 

2.25 

550 

990 


6116 Hitachi 2KxS CMOS RAM 9 90 
4116-200 rtS RAM 
Zero insertion Force 24 pin Sachet 
S-100 Wire Wrap Socket 


50/6.55 
50/7.35 
50/4.45 
50/5 75 
50/7 00 
25/2.30 
25/2 10 
5/515 
5/945 
5/9.45 


100/6.15 
100/6.90 
TOO/4.15 
100/5.45 
100/6.60 
100/2.15 
100/2 00 
10/4 80 
10/8.90 
10/8.90 
8 lor 15 
2.00 
240 


A P Products 15% OFF 
A P Hobby-fllox 15% OFF 


T 



MODEM SPECIAL $99 

SIGNALMAN Mkl from Anchor Automation 

DIRECT CONNECT Modem with RS232 Cable and Connector 
included Fully compatible with an Bell 103 modems 0 to 
300 bps, full duplex, frequency shill keyed modulation, auto¬ 
matic AMSW/ORIG selection, drrec! connect, audible lone 
carrier detect indicator self-contained battery powered 

PET/CBM Version (Mkl P) $169 

ATARI Version S99 

COM PACK INTELLIGENT TERMINAL PACKAGE SI! 5 

Combines intelligent R5232 pod hardware from cgrs Micro- 
tech wi I h EHS intelligent Terminal software to allow you lo 
conn eel any RS232 Modem lo PET/CBM 


HS232 MODEM-STAR 
IEEE 488 MODEM - STAR 


SALE SI28 
SALE $199 


We carry Apple 11+ from 
Bell & Howell 



1BK RAM Card for Apple 


95 


FLEX-FILE for PET/CBM $80 

Very comprehensive and easily used Data Base Report Writer 
with calculation capability, and Mailing Label system 


FORTH for PET by Cargile/Riley $50 

Full FIG model with all 79 Standard extensions. 
MiticimpLbr fir FORTH for independent object code 30 

KM MM PASCAL tor PET/CBM $85 

includes translator for true machine language object code. 

EAfll for PET/CBi 65 

Editor Assembler, Retocator, Linkeditor. 

SuparGnphlcs - BASIC Language Extensions 40 

Fast Machine Language Graphics routines for PET/CBM. 


H commodore 




lilt 

SALE 

8023 Printer - 136 col. 15OcpS bi-directional 

1 (995) 

775 

8300 Daisy Wheel - 40 cps bi-directional 

12250) 

1750 

8032 80 x 25 CRT business keyboard 

(1495) 

1100 

Super Pei 

(1995) 

1600 

8096 Board (extra 64K RAM for 8032) 

(500) 

400 

8050 Dual Disk Drive ■ 1 megabyte 

(1795) 

1345 

8250 Dual Disk Drive - 2 megabyte 

(2195) 

1760 

CBM IEEE Modem 

(395} 

199 

4016 full size graphics keyboard 

(995) 

795 

4032 lull size graphics keyboard 

(T 295) 

999 

4040 Dual Disk Drive - 330,000 bytes 

(1295} 

999 

2031 Single Disk Drrve - 165,000 bytes 

(695) 

550 

4022 Tractor Feed Printer 

(795) 

630 

C 2 to External Cassette Deck 

(75) 

65 

Used CBM/PET Computers 


CALL 


WE WILL MATCH ANY ADVERTISED PRICE 


*** EDUCATIONAL DISCOUNTS *** 

Buy Z PET/CBM Commit a raciln 1 FREE 


PETSCAN I $345 base price. 

Allows you to conned up to 20 CBM/PET Computers to 
shared disk drives and printers Completely transparent to the 
user Perfect tor schools or multiple word processing con¬ 
figurations Base configuration supports 3 computers 


VIC 20 

VIC 1515 Printer 
VIC 3K RAM 
VIC 8 K RAM 
VIC 16K RAM 
VIC 1540 Disk Drive 
VIC Invaders 
VIC Jupiter Lander 


259 

335 

36 

54 

112 

500 

24 

24 


VIC Supers loi 
ViC Super Alien 
VIC Maze in 3-D 
VIC Cosmic Debrrs 
VIC Amok (UMI) 
VIC Snakman 
VIC Rubik's Cube 
VIC Night Rider 


TNW 1000 Serial interface 

TNW 488/103 with OAA 

Compute!'S First Book Ql PET /CBM 

WordPro 3 Plus - 32K CBM. disk, printer 

WordPro 4 Plus - 8032, disk, printer 

VlStCALC lor PET, ATARI, or APPLE 

5M-KIT - PET ROM Ullllthii 

Programmers Toolkit - PET ROM Utilities 

PET Spacemaker ll ROM Switch 

2 Meter PET to IEEE or IEEE to IEEE Cable 

Dust Cover tor PET 

IE EE-Parallel Printer Interlace for PET 

IEEE-RS232 Printer Interface for PET 

The PET Revealed 

Library of PET Subroutines 


24 

24 

12 

9 

17 

13 

13 

11 

Tio 

450 

11 

195 

300 

190 

40 

35 

36 
40 

8 

110 

120 

12 

12 


4 PART HARMONY MUSIC SYSTEM for PET 

The Visible Music Monitor, by Frank Levinson, allows you to 
easily enter, display, edit, and play 4 part harmony music. 
Includes whole notes thru 64ths (with dotted and triplets), 
tempo change, key signature, transpose, etc. The KL-4M 
unit includes D to A converter and amplifier ready to hook to 
your speaker. 

KL-4M Muilc Stan! with VMM Pro|nn $60 


DISK 

SPECIALS 



SCOTCH <3Mt 5" 10/245 50/2.35 100/2.30 

SCOTCH (3M) 8 " 10/2 60 50/2.45 100/2.40 

WE STOCK VERBATIM DISKS 

Try the new Verbatim Head Cleaner Kits 
BASE 5" or 6 " 10 / 2.00 20/1.95 100/1 85 

Wabash 5 J ' 10/2.00 20/1.95 100/1.85 

Wabash 8 " 10/2.00 20/1 95 100/1 85 

WE STOCK MAXELL DISKS 

Diskette Storage Pages 10 for 395 

Disk Library Cases 8 " - 2,85 5' - 215 

Disk Hub Rings 8 " - 50 @ 7,50 5 U - 50 @ 6.00 


CASSETTES - AGFA PE-611 PREMIUM 

High output, low noise, 5 screw housings. 

CIO 10/.56 50/.50 100/48 

C-30 JO/73 50/,68 100/66 

SPECIALS 

EPSON MI-80 Milir 440 

EPSON MX-AO f/T Prtiter 540 

EPSON MI-70 Printer 3Q0 

EPSON MX-1Q0 Prliter 695 

Centronics 739 Printer with dot graphics 575 

STAHWRITEfl Daisy Wheel Printer FI0 1445 

Zenith ZVM-121 Green Phosphor Monitor 119 

DC Hayes S mar (modem 230 

Watanabe intelligent Plotter 1195 6 -Pen 1445 

BMC B M 1 2 A G reen Phos phot Mon 11 or 99 

BMC BM1400BLUC 13" Color Monitor 285 

BMC RGB 13" Color Monitor 329 

POWERMATE Multiple Outlet Power Strips 
IS OSAR isolated and Filtered Outlet Strips 

ALL BOOK end SOFTWARE PRICES DISCOUNTED 


Synertek Systems 

SYM-l Microcomputer SALE 199 

SYM BAS -1 BASfC or RAE t/2 Assembler 85 

KTM-2/BQ Synertek Video and Keyboard 349 

KTM-3/80 Synertek Tubeless Terminal 385 


YtNtTM 


data 

systems 


Z90-80 84 K 

Z90-B2 64 K. 1 double dens drive 

289-0 4 8 K 

ZB9-1 48K, 1 drive 

267 10 Megabyte T Floppy Drrve 

Z37 1 3 Megabyte Dual Floppy 

Z25 High Speed Printer 

219 Video Terminal (VT-52 compatible} 

ZVM 121 Green Phosphor Monitor 

All Zenith Software discounted 


2170 

2395 

1950 

2150 

4495 

1495 

1195 

695 

119 



ATARI* 

SPECIALS 


800 Computer 

675 

Microsoft BASIC 

72 

400 - 16K 

330 

MISSILE COMMAND 

32 

810 Disk Drive 

440 

ASTEROIDS 

32 

825 Printer 

629 

STAR HAIDERS 

37 

850 Interface 

170 

Space Invaders 

32 

inside Atari DOS 

18 

Music Composer 

45 

Paddle Pair 

19 

MODEM lor Atari 

99 

Joystick Pair 

19 

Super Breakout 

30 

! 6 K RAM 

69 

PAC-KAN 

36 

32K RAM 

99 

CENTIPEDE 

36 

Pilot 

68 

First Book of Atari 

11 


Write for prices on other Atari items 


252 Bethlehem Pike 
Colmar, PA 18915 


215 - 822-7727 


A B Computers 


WRITE FOR CATALOG 

Add Si 25 per order for shipping We pay balance of UPS surface 
charges on ail prepaid orders Prices fisted are on cash discount 
basis Regular prices slightly higher Prices subject lo change 


Circle 4 on Inquiry card. 


BYTE jfuty 19S2 473 
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ATARI 

-—-O 



4IX) JbK ................ ..(319.TO 

400 YOUHS to32K of <WK ..............CALL 

800(I*K| .......659.00 

410 RECORDER .........84.00 

810 DISK DRIVE .........449.00 

850 INTERFACE .....„„.169.00 

830 MODEM 149.00 

825 PRINTER,..,.,*-.--. 575.00 

481 ENTERTAINER KIT ..85-00 

482 EDUCATOR KTT .. .....125.00 

483 PROGRAMMER'S KTT ..60.00 

04 COMMUNICATOR KTT.. .....309.00 


Prices subject to c Finnic without notice. 
Shipping extra. No tax uUI <4 Uflt*- 
Ca- reslienis add appropriate t&i». 


WE ARE AN AUTHORTZED ATARI SALES AND 
SERVICE CENTER 



COMPUTERTIME, INC. 

C ,0- Box 216 
KcntBrJd. CA 94914 


CALL TOLL-FREE 
In CaUfcwnta 


SW-227 HZQ 
*0^772-4064 


Beech Enterprizes 

6109 South I Street 
Tacoma, Washington 98406 
(206) 4724094 

Printers — Epson, Qkidata, Nee, Anadei, Others 


Epson MX-70 ...315.00 

Epson MX-80 . 445.00 

Epson MX-100. 745.00 

Anadex DP9500, DP95G1 ....1255.00 
IDS 560 .1104.00 

Boards — Microsoft. me % 

ZBG Softcard by Microsoft ., .287,00 
16K Rameard by Microsoft_146.75 

Computer systems — Alfu, Tetevidta, NEC 

NEC — 64K Ram, 2 Disk, 7 Expansion 
Slots CRT.2379.00 


Other Products & Software Available. $ 
Call 

Hard Disk. VEsicalc, Modems. 
Monitors, Furniture 

Terms: Certified checks, personal checks, 
money orders. Allow 2 weeks for per¬ 
sonal checks to clear. Equipment is sub¬ 
ject to price change and availability. 


v yui 

fesl 


Build and Enhance 


your Apple * Software library 
at affordable prices. 

For the FIRST lima - PACKED 
disks wfih 60 outstanding 
programs. 

Your Apple * needs programs! 
A1 last you have an opporlunily 
to use your Apple' tu t|s IuIIesi 
capacity! 


FIPPLEWflRE JHC * offers on each disk an 

extensive variety of programs irccluding- 

Business * Printer ■ Graphics 

Games * Text * Music 

UlililLea * Dais Base * Finance 

Science Engineering • and many 

others with 3-3 DOS for easy dfimuilining 

First 3 disks available at $59,95 each 
Order all 3 for a free bonus disk. 

Call now toil free: 1—800-327-8864 
Fla. Res i d en ts: 305—584-7004 
Please add $3 for postage & handling, 

6400 Hayes SI, 

Hollywood, FL 33024 

T TU Apple ib a rngiaJerid 1r adsmjr'n nf Apple CofrigylOrGo 


Circle 106 on inquiry card. 


Circle 46 on Inquiry card* 


Circle 28 on inquiry card. 


Save $ on 
Computer Books! 


We offer a 10% discount on 
computer books from Addison- 
Wesley, Wiley. Sybex. and Murach. 
Fast, reliable service and low 
shipping charges formail orders 
Write for FREE catalog (or stop 
in to see us in lower Manhattan). 

DOWNTOWN 
BOOK BAZAAR. 
Dept. B 

172 Fulton St. 
(near World 
Trade Clr.) 

New York. N T. 
10007 


Circle 140 on Inquiry card. 



*ADDS* 

VIEWPOINT TERMINALS 

$495 

In addiEtrm EPJ cdni« printers DEC & 
DG compatible E?rminafi and modems. 
EiTrn in stack are shipped within 24 hemrs. 
ALL orders shipped COD, Afi items are 
new and in jfdctofy cartons Uit/i marc«/at 
term ureirrtMEEti- 


ECONOMY 
PERIPHERALS INC. 

(404) 952-0213 


Circle 147 on inquiry card. 



Circle 131 on Inquiry card 


MEMOREX 

FLEXIBLE DISCS 


WE WILL NOT BE UNDER- 
SOLDfl Call Free (800)235-4137 

for prices and Information Dealer 
inquiries invited and CO.D.’s 
accepted. 



EXCHANGES 

100 Foothill Blvd 
San Luis Obispo, CA 
93401 In Cal call 
(8001592-5935 or 
037 


Circle 292 or inquiry card. 


PC/FORTH 

Complete FORTH program, development systems 
for the IBM'" Personal Computer Package! 
include interpretef/compiler with virtual memory 
management, line editor, custom screen editor, 
assembler, decompiler, uitlilies, file and record 
access modules, and many demons trot ion pro¬ 
grams. 1 00 page user manual $ 1 00.00 

Floating paint orithmotic extensions and crass 
compiler available at additional cost. 

Ready la run under PC-DOS or CP/M-86® 
Standalone version available soon. 64 kbytes 
RAM and two disk drives recommended. (IBM 
is a registered trademark of International 
Business Machines Carp CP/M is a registered 
trademark of Digital Research, Inc.} 

Laboratory Microsystems 

4147 Beethoven Street 
ios Angeles, CA 90066 
(213} 306-7412 


Circle 214 on Inquiry card. 



Computer Shopper is ycur link to indivi¬ 
duals who buy, sell and trade computer 
equipment and software among themselves 
nationwide. No other magazine fills this void 
in the marketplace chain. 

Thousands of cost-conscious computer en* 
thusiasts use Computer Shopper every month 
through hundreds of classified ads. And new 
equipment advertisers offer some of the 
lowest prices in the nation. 

Subscribe to Computer Shopper with a 


6 month trial for only $6. MasterCard 


or VISA call TOLL FREE 800-327-9920 
CDiTiPureH s/-/oppan 

P Q. Bo* F3Q8 • Titusville, FL 32780 


305 769-3211 


Circle 416 on Inquiry card. 



























































FULL LINE ALL PARTS & COMPUTER PRODUCTS 


l4PC/t_ 

ELECTRONICS 

Same day shipment. First line pa 


F\0. Box 443DX 
Santa Clara, CA 95054 
"Will calls: 2322 Walsh Ave. 
{408) 908-1640 

i day shipment. First line parts only. Factory tested Guaranteed 
money back, Quality ICs and other components at factory prices. 

INTEGRATED CIRCUITS Phone orders only (300) 538-8190 



Apple Peripheral tills 

SERIAL I/O INTERFACE O to 3a,D£HJ band. 
D.T.R.. Input 4 output from monitor or basic, oi 
use Apple as Intel ligentterminal, Bd only (P/N 2) 
$14 95, Kit (P/N 2A) *51,25, Assembled (P/N 
2C) *52.95. 

PRO I OTVPl NG BOARD (P/N 7907) *21 95. 
PARALLEL TRIAD OUTPUT BOARD 8 triacs, 
each can switch 110V. 6A loads, Bd only (P/N 
210) $19,20, Kit (P/N 21QA) $119.55, 

APPLE II GAME PADDLES Adam and Eve *30. DO, 
Interlace Kits 

SERIAL/PARALLEL INTERFACE Bidirectional, 
Baud rates from 110 to 19.2K, sw selectable 
polarity of input and output strode, 5 to 8 data 
bus, I or 2 stop bits, parity odd or even or none, 
all characters contain a start bit. +5 & -12V 
required. Bd only (P/N 101) *11.95, KH (P/N 
101 A) $42.09. 

RS-232/TTL INTERFACE Bidirectional, re¬ 
quires ±12V, Kit (P/N 232A) $9,95. 
RS-232/20mA INTERFACE Bidirectional, 2 
passive opta-isolated circuits, Kit (P/N 7901 A) 

$14.95. 

PROM Eraser 

Will erase 25 PROMs in 15 min Pies Ultraviolet, 
assembled. 25 PROM capacity *37.50 (with 
timer *69.50) 6 PROM capacity OSHA/UL ver¬ 
sion $83,00 (wiifi llmer $119,00} 

Z80 MleroProfessor $149.00 

Single board computer. Learning, leaching, pro¬ 
totyping 2K RAM, keyboard, displays; cassette 
interface. Tiny BASIC *19.00. All fully 
assembled. 


Z8D Microcomputer Kit $69.00 

16 bil I/O, 2 MHz clock, 2K RAM, ROM Bread¬ 
board space, Excellent for com ml. Bare Board 
*28.50, Full Kit *79.00. Monitor $20,00. Power 
Supply Kit $35.00. Tiny Basic *30. 00. 

Modem Kit $60.00 

State of the art, orig., answer. No tuning neces¬ 
sary. 103 compatible 300 baud Inexpensive 
acoustic coupler plans included. Bd. only 
$17.00. Article in June, July, Aug. Radio 
Electronics, 1981 

60 Hz Crystal Time Base KM $4.40 

Converts digital clocks from AC line frequency to 
crystal time base. Outstanding accuracy. 

Video Modulator Kit $9.95 

Convert TV set into a high quality monitor w/o 
affeeling usage. Comp, kit w/full Instruc. 

Multi-volt Computer Power Supply 

8v 5 amp, ±i8v 5 amp, 5v 1 5 amp. -5v 
.5 amp. 12v .5 amp. -12v option. ±5v. + 12v 
are regulated Basic kit $35.95. Kii with chassis 
and alt hardware $51,95, Add 55.00 shipping tiit 
of hardware $16.90. Woodgrain case *10.60. 
$1 50 Shipping. 

Type-N-Talfc by Votrax 

Texl ro speech synthesizer with unlimited vocabu¬ 
lary, built-in texl to speech algorithm, 70 to 100 
bits per second speech synthesizer, R5232C 
interface *359 00. Speech 1C $72.00. 

Direct Connect Modem $99.00 

Fully assembled in case with RS232 cable. 
Orid/answer, 103 com pal idle, 9V battery or 
waliplug. 


INTRODUCING A BRAND NEW MICROCOMPUTER 


VENTURE is a single 
board computer that is an 
adventure tar the hobbyist. It 
is a learning, training com¬ 
puter as well as just plain tun 
tor anyone who wants to get 
into a stateof-the-art com¬ 
puter at reasonable cost. 

VENTURE comes in kil 
lorm or fully assembled and 
tested. Yoo can get it in its 
minimum configuration lor 
as little as $195.DO or lake it i 


Wenture 



the way to floppy 


disks and voice. IE can be expanded as a kit or fully 


assembled, at your own pace and choice. 

VENTURE is a 16" by 20" main board with 
separate ASCIJ and HEX keyboards. It runs fast, 
almost A MHz, and has the capability of putlipg 
almost 1 megabyte of RAM and ROM on ihe board 
along with a variety of inexpensive options. 

A 16-channel anaiog-to-digital converter allows 
use of joysticks, control tonctions, Instrumenta¬ 
tion, temperature sensing, etc Tf sound 
generator, software controlled music, Votrax 
voice synthesizer and real time clock calendar add 
to its versatility 

A standard 60-pin bus with 5 slots, parallel 
ports and 2 serial ports with full handshaking (75 
to 9600 BAUD) allow expansion into floppy disks, 
color,EPROM programmer, printer,modem ot your 
choice. Later expansion will add a light pen, a 
universal user programmable music sound board. 
General Purpose Instrument Bus, and a high 
resolution color/grayscale pixel mapped video 
board. 

VENTURE connects directly to a monitor oi to 
your TV set through an RF modulator. And now lor 
ttia heart of VENTURE . its video display. VEN¬ 
TURE has a high resolution programmable video 
display with up to 4096 user-defined characters, 
alphanumeric symbols, special graphics or ob¬ 
jects, such as space ships, etc, Each character is 
8 pixels wide by 15 pixels high, with 2 grayscale 


maps; it has 64 levels ot 
grayscale plus video in 
vart/complimeni and hidden 
screen update lor a "snow" 
free display. The display is 
512 x 512 pixel mapped with 
2 planes a! video RAM per 
display. VENTURE video is in 
short astounding I 
VENTURE has complete 
software support with lull 
BASIC, 3 ROM monitors, 
disassembler/assembler/editor It will run real¬ 
time video games, all RCA chip 8 programs and all 
current Quesl 1602 software. VENTURE DOS will 
accommodate up to ituee 5V* ff double density 
floppies. A complete 1602 programming book is 
available, All versions of VENTURE are shipped 
with a set of manuals written to be understood by 
the inexperienced as well as experienced user 
Un-Board Options 

16 channel A to D; 5 slot 60 pin bus, 2 serial 
parts, parallel ports; 3 video options, 48K RAM, 
Votrax voice synthesizer, sound generator. 
EPROM; lull BASIC disassembler, editor, assem¬ 
bler, metal cabinet, additional power supply, 
ASCII keyboard real time dock calendar. 
Expansion Options 

Floppy disk, EPROM programmer, light pen, 
universal user programmable music, sound board 
high resolution color/grayscale pixel mapped 
video board, General Purpose Instrument Bus. 
Minimum VENTURE System $195.00 
Kit includes CPU and control with 4K ol RAM. IK 
of scratchpad, 2K monitor, 1661 video graphics, 
cassette interface and separate HEX keyboard 
with LED displays for address and output. Power 
supply is included along with 2 game cassettes 
The main board is 16" x 2Q" and includes space hr 
all of the previously discussed on-board options 
Full gn-board expansion can be completed for 
under $1000.00. Call lor further details, option 
prices, etc. 


RCA Cosmac 1802 Super Elf Computer SI 06,95 


The Super Elf is a tremendous value as it combmes 
video, digital displays, LED displays, and music, 
all on a single board for $106.95. 


R$D. A monthly newsletter. Cluestdala is devoted 
exclusively to software lor the Super Elf and there 
are many software books available at low cost. 


The Super Elf expansion capability Is virtually un¬ 
limited and you can do it inexpensively one step at 
a time. Expansion includes casslte interlace, addi¬ 
tional memory, color video, Basic. ASCII key- 
board, printer, floppy, S-1QQ bus, RS232, etc, 
The Super Elf comes complete with power supply 
and detailed 127 page instruction manual which 
includes over 40 pages ot software, including a 
series el lessons to help get you started and a 
music program and graphics target game. Many 
schools and universities are using (he Super Elf as 
a course of study, OEM's use il for training and 


Quest Super Basie V5.0 

A new enhanced version ol Super Basic now 
available. Quest was ihe first company worldwide 
to ship a lull size Basic for 1602 Systems. A 
complete function Super Basic by Ran Cenker 
including boating point capability wdh scientific 
notation (number range ± 17E 3a > 1 32 bil integer 
±2 billion; mufti dim arrays, string arrays, string 
manipulation, cassette I/O; save and toad, basic. 


The Super EH computer system is now available as 
a series of bare boards as well as full kits and 
assembled 

Bars Boards: Super Ell *35,00, Super Expansion 
*35 00 Power Supply S1D.00 S-10U Color 
*35.00. Dynamic RAM $40.00. Manuals *10.00. 
Super Basic *45 00 

Free 14 Page Brochure 

Send or call for a free brochure on all 
details and pricing of the Super Elf and its 
expan sion We will gel it right out to you p 


daia and machine language programs., and over 
75 sMemenls, functions and opera!ions 
New improved faster version including re¬ 
number and essentially unlimited variables 
Also, an exclusive user expandable command 
library 

Serial and Parallel I/O routines included 

Super Basic an Cassette $45,00 


Rockwell AIM 65 Computer 

6502 based single board with full ASCII keyboard 
and 20 column thermal printer 20 char alphanu¬ 
meric display ROM monitor:, fully expandable. 
$419.00. 4K version $438.09 4K Assembler 
*29,00. 9K Basic Interpreter $59.00 
Special small power supply 5V 2A 24V .5A 
assent. In frame $59.06. Molded plastic 
enclosure to fil bote AIM 65 and power supply 
*52.50. AIM 65 IK in cabinel with power supply, 
switch, fuse, cord assem. *546.00. 4K *565.00 
45^40-5000 AIM 6540 w/lGK RAM and monitor 
*1295.00, RAM Board Kit (16K, *195) (32K. 
*215). VD640 Video Interface Kit S119.00. A&T 
*149.00. Complete AIM 65 in thin briefcase with 
power supply $507,00, Special Package Price:: 4K 
AIM, 6K Basic, power supply, cabinet $590.00 
AIM 65/KIM/SYM/Super Elf 44 pin expansion 
board; board with 3 connectors *22,95, 'Send 
for complete list ol all AIM products. 


Ell II Adapter Kit $24,95 

Plugs into Elf II providing Super Elf 44 and 50 pin 
plus $100 bus expansion (With Super Ex¬ 
pansion). High and tow address displays, state 
and mode LED’s optional SI 8.00. 



Super Color 5-100 Video Kii $99.00 

Expandable to 256 x 192 high resolution color 
graphics 6847 with all display modes computer 
controlled. Memory mapped. IK RAM expand¬ 
able to 6K. 5-1 EX) bus 1802, 8080. 60S5, Z6Q, 

ate Dealers: Send tor excel lent pricing-margin 
program. 


TERMS: $5.00 min. order U.S. Funds. Calif, residents add 6% tax, 

S1O.Q0 min. VISA and MasterCard accepted. $1.00 insurance optional. 
Shipping: Add 5%; orders under $25.00—10%. 


Prices 
subject 
to change 


FREE: Send for your copy ot our HEW 1982 
QUEST CATALOG. Include m stamp. 


Circle 322 an Inquiry card. 
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For the '89 

• 3 MP/M lh< Compatible Banks 
•"Invisible Disk" CP/M’ 
Software Included 

Only $595.00 

MAGNOLIAS 

MICROSYSTEMS 

2264 15th AVE W * SEATTLE* W/A 90119 

[206] 2B5-7266 [800] 426-28411 

CP/M* & MP/M ll* 1 enoragisterocl trademarks of 
Digital Research, Pacific Grove, CA 


NOW! 

176K 

TOTAL 

RAM 


m as>- 

Cables 

EIA RS 232-C 


Quality cables with immediate 
delivery and low prices , 


Conductor 

Price 

1-4 

$11,50 + .15/ft. 

5-7 

12.00 + ,25/ft, 

S-12 

13.00 + ,30/ft. 

13-16 

14,00 + ,40/ft. 

17-25 

1 6.00 + ,50/ft 


Specify: Male or female connectors, length of 
cable and pins to be con n acted. OEM A quant ily 
discounts available to qualified customers. On 
prepaid orders add $4.50 tor s hipping/han dfin g. 




We also supply DEC 
and IBM Compatible cables. 

Communication 
Cable Company 


319 Louella Ave, Wayn^ PA 190B7 
215-964-9404 



Circle 230 on inquiry card. 


Circle 63 on Inquiry card. 


CLOSE-OUT SALE 

$200,000 INVENTORY 
priced below dealer cost 

WRITE FOR BARGAIN LIST 

Computers, terminals, disk drives, 
printers. Si00 main frames, boards, kits, 
software 

TOP BRANDS: California Computer 
Systems — Ithaca intarsystems — Morrow 
Designs — SD Systems -SSM Micro 
Products —Tarbell Electronics — Zenith 
Data Systems — Diablo — Epson —NEC — 
Anadex — Okidata — Integral Data 
Systems-C* Itoh Comet & Starwntar- 
Livermora - Lexicon—Tetevideo—MicroPro 

LYBEN COMPUTER 
SYSTEMS 

27204 Harper 
St. Clair Shores, Ml 48081 


Circle 225 on inquiry card. 


FORECASTING 

EA&l/ARlMA - The first and only mlcrocom- 
putar program to develop and run ARIMA 
ISox-Jenkins! models...alt automatically De¬ 
signed for the stock Of commodity trader 
Create a database or read Compu Trac files 
directly. Requires no knowledge of statistics. 

A 300. 

TWG/ARIMA - The statistician's version of 
EASl/ARlMA. Complete control and more op 
t!ons, such as sessional models and Son-Cox 
t re nstor mat i ons. $300. 

ELF Is out general purpose statistical 
package $200 

All are for the Apple II* with 4BK of 
memory, Applesoft" and DOS 3,3. 

Visa and MasterCard accepted 

Call or write: 


7<U 

3907 Lakota Road 
P.0 Box 10114 
Alexandria, VA 22310 
(703) 960-2587 

*Ttedemirks ol Apple CsmtMler. Inc 


6800 Family 
Software 



SOFTWARE: WiZ&D mull Hoiking DOS. editor, 
assembler, C r PL/W, PASCAL, FORTRAN, 12ft BASIC 
FIRMWARE: FANTOM monllor/debugger, MATH 
long Integer ond floating point, 4k Industrial 
BASIC 

CROSS SOFTWARE: Assembler, PL/W, linker, 
mcfh/sclence, simulator 

Winnie COrp. 
tJHH South Sfrwf 
Lafayette. IN 47904 
317.7d2.Biai 


NEW 23K 
PERSONAL 
COMPUTER 

SOQQOO FACTORY SALE 
fcWw PRICE 

You get the NEW APF-IM-1 Full Size Powerful 
Computer. Includes 14K ROM with Level I I BASIC 
built In. SK User RAM, Color, Sound, Professional 
53 keyboard. Two coniroilers, Two ID key numer¬ 
ic pads. High speed cassette, AC, adapter, RF 
modulator, T V switchbox. Accepts TAPE-DISK- 
PLUG IN CARTRIDGES. It is PLUG IN EXPAND 
ABLE ai tow cost. 90 day pens and labor warran¬ 
ty. owners guide. BASIC language manual. AH 
this in a beautiful black and while console case 
for only *239* 

IS DAY FREE TRIAL Return within 15 days com¬ 
plete and undamaged for refund of purchase 
price. 

PROTECTO ENTERPRIZES 
BOX 550, BARRINGTON, IL 60010 
TO ORDER PHONE 312/362-2192 



Circle 404 on inquiry card. 


Circle 405 on Inquiry card. 


Circle 316 on fnquiiy card. 


HASYOUR 
COMPUTER LOST 
BYTE?^ 

Now you can get FACTORY AUTHOR¬ 
IZED service for your Commodore or 
Atari computer and peripherals ai rea¬ 
sonably cost. Minimize your down 
time frustration and expense. Extended 
warranty available for most products, 
too! 

CALL 

717-327-1450 

Micro Computer 
Service Center 

477 E. Third St. t Williamsport, PA 17701 


njfrlfl AKA no iivnnlnf i'qi'H 



Olrr'to W ftrt inmiiru narri 


PRICE BREAK 


EPSON 

MX-80 

CARTRIDGE RIBRONS 



$107.46 per dozen 

Minimum Order 3 Ribbons 
Price Includes Shipping 

We accept Mastercard and Visa 

CHECK MATE 

P.D. BOX 103, RANDOLPH, MA 02368 
Call Toll Free -1 300 343-7706 
In Massachusetts - 617-963-7694 


7H /in inniUru 










































ARE YOU OUT OF CONTROL? 

OUR 6502 BASED MICROCOMPUTER HAS 
EVERYTHING UNDER CONTROL 


THE COMPUTER “SLIM” 

• 6502 MICROPROCESSOR 

• 2K BYTES RAM 

• 2K OR 4K EPROM 

• FOUR 8 BIT I/O PORTS 

• POWER ON RESET 

• CRYSTAL CLOCK 

• BUFFERED SYM-AIM BUS 
PRICE 81-260A $199.95 ASSM. 

81-260K $149.95 KIT 

81-260B $ 39.95 BARE BOARD 



THE COMPUTER “SLIM” 


THE PERIPHERALS 

RAM EPROM MEMORY 

• 32K BYTES OF RAM OR EPROM 
PRICE 81-330A $ 99.95 ASSM. W/O MEMORY 
81-330B $ 49.95 BARE BOARD 


6 SLOT MOTHER BOARD 

• .750” BOARD SPACING 44 PIN BUS 
PRICE 81-32QA $ 99.95 ASSEMBLED 
81-320B $ 49.95 BARE BOARD 


24 HOUR REAL TIME CLOCK 

• FOUR DIGIT LED DISPLAY 

• ON BOARD POWER SUPPLY 
PRICE 81-350A $149.95 ASSEMBLED 

81-350B $ 49.95 BARE BOARD 


ANALOG I/O INTERFACE 

• 16 ANALOG INPUT CHANNELS 

• 2 ANALOG OUTPUT CHANNELS 
PRICE 81-292A $199.95 ASSEMBLED 

81-292B $ 49.95 BARE BOARD 



PARALLEL I/O BOARD 

• 12 8 BIT I/O PORTS — 6 6522S 
PRICE 82-036A $169.95 ASSEMBLED 
82-036B $ 49.95 BARE BOARD 


MONITOR + TINY BASIC 2532 $39.95 


ALL BOARDS ARE 4.5 X 6.5 WITH 
GOLD EDGE CONNECTORS 
SOLDER MASK BOTH SIDES 




19” RACK MOUNTING 

CALL 415 592-8411 FOR MORE 
INFORMATION. 

OUR SALES PEOPLE WILL BE 
GLAD TO DEMONSTRATE OUR 
PRODUCTS AT YOUR COMPANY. 
OEM PRICING AVAILABLE. 


John Bell Engineering, Inc, 


fMCl 


ALL PRODUCTS ARE AVAILABLE FROM JOHN BELL ENGINEERING, INC. • 1014 CENTER ST., SAN CARLOS, CA 94070 


ADD SALES TAX IN CALIFORNIA 
SEND FOR CATALOG 


ADD 5% SHIPPING & HANDLING 3% FOR ORDERS OVER $100 

{415) 592-8411 10% 0UTSIDE U SA 

WILL CALL HOURS: 9am - 4pm 


PvTsaI 











SUPER SALE 


OMEGA 


EPROM'S 

1-7 fi up 50 tip 

2716 |450nS. 5V) $3.95$3.65 CALL 
2732 |450nS. 5V) 7 85 6.95 CALL 

2K x 8 CMOS RAM 

1-7 S up 50 up 

6116P-3 (1 50nS) $7.50$7.20 CALL 

16K RAM EXPANSION KIT 

For TRS-80 Model III 

Set of 8 pieces UPD41 6C-2 (200nS) $12.95 

Pats? furnisNd wiiti purchase tm raqucit, 

Ml SC 

A DC0809 (Analog/Digital Counter) 

8 bit/B channel multiplexer. $4 20 

EPROM 271 6-1 |350nS, 5V). S7.20 

~= SUNTROMCS CO., me 

■ 12621 CRENSHAW BOULEVARD 

HAWTHORNE. CALIFORNIA 90250 

"^■3* STDflf HDLlfi-6. tn IOvi sei <<•.-r-p. ■ M .. 

IN CALIPORN1A OUTSIDE CAUFufl NH TPU f WE F 

(213)844-1149 1-800-4215775 

M n+tlWh S10. P/'H 1 57. Accppl VfSA. hflaiEorciirrt, CltRttk m UQ 


Circle 368 on Inquiry card. 


EPICS" 1 

COMPUTER SOFTWARE 
for 

EXECUTIVES and MANAGERS 

• Name/Address/Key information 

• Personal Schedule 

• Corporate Schedule 

• Document Tracking 

• File Indexing Schema 

• Tickler File 

Functional, well engineered software in 
the Pascal programming language for 
Apple II and TRS-80 Model II Com¬ 
puters Plus seminars to help your com¬ 
puter understand you. 

SOFTWARE CONSULTING SERVICES 
901 Whittier Drive. Allentown. Pa IS 103 
[215) 797 9690 
ATT. Martha Cicholli 

1 1TMI Ajifikf rntupiirr O ‘'CPI H Tandty <:«■(> 



Circle 355 on inquiry card. 


Dot Matrix Printer Interfaces with Apple II 

Featuring an Apple I Incompatible parallel 
interface. Addmaster Corporation has produced 
a new dal matrix printer. Model 170- The inter¬ 
face includes a Centronics-type handshake and 
DB’25 interface connector, Baudot, and day — 
and time clock, Tire Model 170 provides 18 or 
21 characters per line. 6 lines per inch print 
density, on standard 2 Y 2 " adding machine tape 
Designed to use with personal computers. 
Model 17D will produce hard and carbonless 
copies of programs, data or results. Write 
Add mis ter Corporation, 41G Junipero Serra Dr., 
sap Gabriel, CA 91776 or call 213/285-1121. 


The Last Disassembler 
You Will Ever Need! 

Mnemonics Externally Defined 

ZHog, Intel, PASM Supplied 

ASCN/HEX Preconditioner 

Can Externally Def, Equates 

Optional Address Listing 

ASM/PAS M/M 80 Compatible 

DS statements forcible over user 
specified range 

$150, complete/$25. manual only 
for further information contact 

COMPUTER TOOLBOX, INC. 
1325 East Main St. 
Waterbury, Ct 06705 
Phone (203) 754-4197 


Circle 104 on inquiry card 



Circle 10 on Inquiry card. 


FREE IBM PC 
VIDEO GAME* 

and Personal Storytelling Program 
for requesting our Catalog of 

IBM PC Software 

covering 

Intelligent Systems! 
Personal and Business Planning Aids 
Games 

Educational Programs 

'The video gam© requires Advanced BASIC and 
the color graphics option. Send name, address, 
and a check for $10 to cover cost of 5V*" disk, 
shipping by U PS, and handling to: 

SoftWave 

P.O. Box 5389, Seattle, WA 98105 

Residents of Wash, State add 6-5% tax, 
t Ask about our LISP, too. 

/^SoftWave 

MAKES SOLUTIONS FLOW 


Circle 354 on Inquiry card. 


DATA PROCESSING 
OPPORTUNITIES 

Mathematical Applications Group, 
Inc., a major computer service bureau 
located in Westchester County, NY, 
has continuing opportunities for 
talented individuals with background 
in Micro Processing t Computer Oper¬ 
ation, System Analysis, Data Control 
St Technical Support. A high level of 
technical competence and self-moti¬ 
vation is required. For prompt consid¬ 
eration, please send your resume to: 
Attn: Denise GoepeL Personnel Mgr. 

MAGI 

3 Wesfchester Plaza 
Etmsford , New York 10523 

An Equal Opportunity Employer M/F 


Circle 229 on Inquiry card. 


KTERM 

telecommunications 

AT LAST! RECEIVE COM AND BINARY 
- FILES FROM ANY SOURCE \ 

« Use KTERM on the receiving computer. 
« Use KTERM Of PIP or many other 
programs on the sending computer 

■ Wilh KTERM on both computers gel error 
detection and automatic ralry, 

■ KTERM can be used as an intelligent 
terminal program 

■ Now available lor Vector Graphic and 
Apple II' (with CP/M} *' 

■ Coming soon. Televideo and Osborne I 

One CPU $120 Two CPU s $200 

Ohio Residents add 5.5% sales tax 
Specify type of computer For Apple computer also 
specify inferfacaboard type 

TRIANGLE 1260 Windham Road 

MANAGEMENT Columbus, OH 43220 

Rag Trj(J»mjrKS *Appi» Conifllfl*f, I n&. ■ ■ plgi tu I (1«s.E0-r c h. Inc 


\ferbatim 

flexible disks 

Call Free ( 800 ) 235-4137 for 

prices and information. Dealer 
inquiries invited C.O.D. and 
charge cards accepted. 



PACIFIC 

EXCHANGES 

100 Foothill Rlvd 
San Luis Obispo, CA 
93401. In Cal call 
(800) 592-5935 or 
(805) 543-1037. 


Circle 7 on inquiry card. 


Circle 387 on Inquiry card. 


Circle 292 on Inquiry card. 




























Do Kay Computer 

^^ Products, 


EPROMS 


STATIC RAMS 


VISIT OUR RETAIL STORE 
AND RECEIVE A 5% DISCOUNT! 


Inc. 


3250 KELLER STREET, #9 


8000 


8035 

16.00 

8239 

4.75 

8039 

19.00 

3243 

4.75 

8080A 

3.90 

8250 

14.90 

8085 A 

3.50 

8251 

4.50 

8088 

39.00 

8253 

8.75 

8155 

11.00 

8253*5 

9,75 

8156 

11.00 

8255 

4.50 

8185 

29.00 

8255*5 

5.20 

8741 

39.00 

8257 

8.50 

8748 

29.00 

3259 

6.85 

8755 

44.00 

8272 

39.00 

8202 

44.00 

8275 

29.00 

8205 

3.45 

8279 

9,25 

8212 

1,80 

8279-5 

10.25 

8214 

3.75 

8282 

6.50 

8216 

1.75 

8283 

6.50 

8224 

2.45 

8284 

5.50 

8226 

1.30 

8286 

6.50 

8228 

4.50 

8287 

6.50 

823 7 

19,00 

8288 

25.00 

3238 

4.75 

8289 

49,00 


SANTA CLARA. CA 95050 


16K APPLE 
RAM CARD 

Upgrade your 48K Apple 11 
to full 64K 

BARE BOARD 29.95 

KIT 59.95 

ASSEMBLED & TESTED 79.95 


1702 

tins; 

I 3,00 

2101 

(450ns; 

1 1.85 

2708 

(45 ns' 

\ 2.99 

21L02 

(250ns LP 

\ 1.55 

' 2716 | 

[5u 450ns| 

1 3.95 

2111 

(450ns 

1 2.49 

2716-1 | 

5v 350ns: 

) 8,50 

2114 

(450ns! 

1 1.95 

2532 ] 

5v 450ns, 

\ 8.95 

2114L-3 

(300ns LP) 

1 2.25 

2732 < 

J5v 450ns' 

1 8.95 

2114L-2 

(200ns LP] 

1 2,30 

2764 | 

[5v 450ns! 

) Cali 

TMM2016 

(200ns] 

1 9.00 



TMM2016 

(150ns] 

1 11.00 

DYNAMIC RAMS 

HM6116 

HM6116 

HM6116 

(200ns] 

(150ns! 

(120ns] 

ooo 

Qj CJ Of 

4027 

(250nsl 

I 2.00 

LP 



4116 

(200ns 

1 1.75 

= Low Power 

4116 

(150ns 

! 1.85 




4164 

(200nsj 

1 CaM 





LEDS 


Jumbo Red 

10/1.00 

Jumbo Green 

6/1.00 

Jumbo Yellow 

6/1.00 

CONNECTORS 

R5 232 Male 

3.00 

RS 232 Female 

3.50 

RS 232 Hood 

1.20 


74LS00 SERIES 


74LSOO 

.24 

74 LSI23 

.95 

74LS253 

.80 

74LSQ1 

.24 

74LS124 

2,90 

74LS257 

.80 

74LS02 

.24 

74 LSI 25 

.95 

74LS258 

,80 

74LS03 

.24 

74 LSI26 

.79 

74LS259 

2.80 

74LS04 

.24 

7 4 LS132 

.75 

74 LS260 

.60 

74LS05 

.24 

74 LSI36 

.49 

74LS266 

.49 

74 LSOB 

.24 

74LS137 

.95 

74LS273 

1.60 

74LS10 

.24 

74 LSI38 

,75 

74LS275 

3.25 

74 LSI 1 

.30 

74 LSI39 

.75 

74LS279 

.49 

74 LSI 2 

.30 

74LS145 

1.10 

74LS280 

1,95 

74LS13 

.40 

74LS147 

2.20 

74LS2B3 

.95 

74LS14 

.89 

74LS14S 

1.20 

74LS290 

1.20 

74LS15 

.30 

74 LSI 51 

.75 

74LS293 

1.79 

74LS20 

.24 

74LS153 

.75 

74L5295 

.99 

74LS21 

.30 

74LS154 

1.75 

74LS298 

.99 

74L522 

.24 

74LS155 

.89 

74LS324 

1.75 

74LS26 

.30 

74LS156 

.89 

74LS352 

1.49 

74LS27 

.24 

74LS157 

.75 

74 LS353 

1.49 

74LS28 

.30 

7 4 LS 158 

.75 

74LS363 

1.49 

74LS30 

.24 

74LS160 

.95 

74LS364 

1.95 

74LS32 

.36 

74LS161 

.95 

74LS365 

.89 

74LS33 

,55 

74LS162 

.95 

74LS366 

.39 

74LS37 

.55 

74L3163 

.95 

74LS367 

.69 

74LS33 

.35 

74LS164 

.95 

74LS368 

.69 

74LS40 

.30 

74LS165 

.95 

74LS373 

.99 

74LS42 

.49 

74LS166 

1.95 

74LS374 

1.69 

74LS47 

.75 

74LS168 

1.69 

74LS377 

1.40 

74LS48 

.75 

74LS169 

1.69 

74LS378 

1.15 

74LS49 

.75 

74 LSI 70 

1.69 

74LS379 

1.35 

74LS51 

.30 

74L5173 

.75 

74L3385 

1,89 

74LS54 

.35 

74 LSI 74 

.89 

74LS386 

.59 

74LS55 

.35 

74LS175 

,89 

74LS390 

1.79 

74LS63 

1.20 

74 LSI 81 

1.99 

74LS393 

1.79 

74LS73 

.39 

74 LSI89 

9.50 

74LS395 

1.59 

74LS74 

,44 

74 LSI 90 

.89 

74LS399 

1.59 

74LS75 

.49 

74L5191 

.89 

74LS424 

2.89 

74LS76 

.39 

74LS192 

.89 

74LS447 

.75 

74LS78 

,49 

74 LSI 93 

.89 

74LS490 

1.89 

74LSS3 

.75 

74LS194 

.89 

74LS668 

1.65 

74LS85 

.95 

74LS195 

.89 

74LS669 

1.85 

74LSS6 

.39 

74LS196 

.79 

74L5670 

2.10 

74LS90 

.65 

74 LSI 9 7 

.79 

74LS674 

9.50 

74LS91 

.79 

74LS221 

1.10 

74LS682 

2.99 

74LS92 

,65 

74LS240 

.95 

74LS683 

2.39 

74L593 

,59 

74LS241 

.95 

74LS6S4 

2.39 

74LS95 

.79 

7 4 LS 2 4 2 

1.79 

74LS685 

2.39 

74LS96 

.79 

74LS243 

1.79 

74LS688 

2.39 

74LS107 

.39 

74LS244 

.95 

74LS689 

2.39 

74LS109 
74 LSI 12 

.39 

,39 

74LS245 

74LS247 

1.89 

.79 

81LS95 

1.65 

74 LSI 13 

.39 

74LS248 

1.20 

81LS96 

1.65 

74LS114 

.49 

74LS249 

.89 

81LS97 

1.65 

74 LSI 22 

,45 

74L5251 

1.25 

B1LS9S 

1.65 

DoKau 

Computer Products, Inc. 

1 Raw l 


280 


Z80 A CPU 

5.45 

ZBO A PIO 

5.45 

Z80 A CTC 

7.00 

Call for Complete List 

MICROPROCESSOR 
REAL-TIME CLOCK 

MSM 5832 


7.25 

I 


6500 


6502 
6 50 2A 

6504 

6505 
6507 
6520 
6522 
6532 
6551 


6.90 

9.45 

6.90 
7.65 

9.90 
4.35 
9.90 

13,95 

11.75 


6800 


6800 

5,65 

6828 

14.90 

6860 

10.90 

6802 

8.65 

6834 

16.90 

6862 

11.90 

6808 

3.45 

6840 

7.95 

6875 

6.90 

6809 

24,00 

6843 

41.95 

6880 

1,80 

6809E 

29.00 

6845 

16.90 


6810 

3.50 

6847 

15.90 

68B00 

10.00 

6820 

3,50 

6850 

3.50 

68821 

12.00 

6821 

3.50 

6852 

3.50 

68B50 

12.00 


CRYSTALS 


UPGRADE 

32.768 KHZ 

3.75 

5.185 

3.90 

YOUR 

1.0 MHZ 

4.50 

5.7143 

3.90 

1.8432 

4.50 

6.5536 

3.90 

APPLE 

2.0 

3.90 

8.0 

3.00 

or 

2.097152 

3.90 

10,0 

3.00 

2.4576 

3.90 

14.31818 

3.90 

TRS-80 

3.2768 

3.90 

18.0 

3.00 

3.579545 

3.00 

18.432 

3.00 

4116 200ns 

4.0 

3,00 

20,0 

3.00 

5.0 

3.00 

22.1184 

3.00 

8/12.95 

5.0688 

3,90 

32,0 

3,90 


MISC. 

Disc Controller 


1771 

1791 

1793 

1797 


20.95 

34.95 

34.95 

49.95 


(800) 538-8800 

ALL MERCHANDISE IS 100% GUARANTEED 


Uarts 


AY3-1014 5.85 

AY5-1Q13 3.90 

AY5-2376 12.00 


DISKETTES 

5 54" 
ANTHANA 
5S SD Soft 23.95 
WABASH 
SS SD Soft 23.95 
VERBATIM 
SS SD Soft 28.95 


TR 1602 

4.25 

1C Sockets 



ST 

w/w 

Interface 

a p} n 
14 PIN 

.10 

.12 

.49 

.50 



16 PIN 

.15 

.57 

8T26 

1.65 

18 PIN 

.20 

.85 

BT28 

1.95 

20 PI N 

.25 

.99 

8T95 

*95 

22 PIN 

,25 

1.30 

BT96 

.95 

24 PIN 

.25 

1.40 

BT97 

*95 

28 PIN 

.35 

1.50 

8T98 

,95 

40 PIN 

.40 

1.80 

DM8131 

DS8836 

2.90 

1.25 

ST - SoldertaM 
W/W = Wlrewrap 


LINEAR 


LM301 

.32 

LM741 

*29 

LM308 

.75 

LM747 

.75 

LM309K 

1*25 

LM748 

.49 

LM311 

,64 

LM1310 

2,45 

LM317T 

1.65 

MCI 330 

1.69 

LM317K 

1,70 

MC1350 

1.25 

LM318 

1*49 

MCI 35 8 

1.69 

LM323K 

3.75 

LM1414 

1.49 

LM324 

.59 

LM1458 

*55 

LM337K 

3.90 

LM14&8 

*95 

LM339 

.79 

LM14S9 

.95 

LM377 

2,25 

LM1800 

2.45 

LM380 

1.25 

LM1889 

2.45 

LM386 

1,00 

LM3900 

*59 

LM555 

.38 

LM3909 

.95 

LM556 

.65 

LM3914 

3.70 

LM 565 

.95 

LM39I5 

3.70 

LM566 

1,45 

LM3916 

3.70 

LM567 

.99 

75451 

.35 

LM723 

.49 

75452 

,35 

LM733 

.95 

75453 

.35 


CMOS 


4000 

.25 

4071 

,30 

4001 

.30 

4072 

.30 

4002 

.30 

4073 

.30 

4006 

.90 

4075 

.30 

4007 

.25 

4076 

.90 

4008 

.90 

4078 

.30 

4009 

.45 

4081 

.30 

4010 

.45 

4082 

.30 

4011 

.30 

4085 

,90 

4012 

.30 

4086 

*90 

4013 

.45 

4093 

.90 

4014 

.90 

4098 

2.49 

4015 

.90 

4099 

1.90 

4016 

.45 

4502 

.90 

4017 

1.15 

4503 

.60 

4018 

.90 

4508 

1.90 

4019 

.45 

4510 

,90 

4020 

.90 

4511 

.90 

4021 

.90 

4512 

.90 

4022 

1,10 

4514 

1.20 

4023 

.35 

4515 

2.20 

4024 

,75 

4516 

1.50 

4025 

.35 

4518 

1*20 

4026 

1.60 

4519 

1.20 

4027 

,60 

4520 

1.20 

4028 

.75 

4522 

1.20 

4029 

.90 

4526 

1.20 

4030 

.45 

4527 

1.90 

4034 

2.90 

4528 

1.20 

4035 

.85 

4531 

.90 

4040 

.90 

4532 

1*90 

4041 

1.20 

4538 

1.90 

4042 

.75 

4539 

1.90 

4043 

*75 

4543 

2,70 

4044 

,75 

4555 

,90 

4046 

,90 

4556 

*90 

4047 

.90 

4581 

1.90 

4049 

.50 

4582 

1.90 

4050 

.50 

4584 

.90 

4015 

.90 

4585 

*90 

4053 

.90 



4060 

1.39 

S0C07 

.90 

4066 

.75 

80C95 

,90 

4068 

.39 

S0C96 

.90 

4069 

,30 

B0C97 

.90 

4070 

.35 

80C98 

1*15 


^^3250 Keller Street, #9 
Santa Clara, CA 95050 
(800) 538-8800 

Calif. Residents (408) 988-0697 


BankAmericard 


[master charge] 


TERMS; For shipping include $2.00 for UPS 
Ground, $3,00 for UPS Blue Label Air. $10,00 
minimum order. Bay Area residents add 634% Sales 
Tax. California residents add 6% Sales Tax. We 
reserve the right to limit quantities and substitute 
manufacturer. Prices subject to change without 
notice. Send SASE for complete list. 


Circle 139 on inquiry card. 
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ATARI 


‘X* Software 


25% OFF 


CAVERNS OF MARS (Disk of Tape) 

Reg 29.95 SALE 22,60 

EASTERN FRONT (Disk or Tape} 

Reg 29.95 SALE 22,50 

DOWNHILL (Disk or Tape) 

Reg, 17,95 SALE 13.B0 

MY 1st ALPHABET (Disk) 

Reg. 29,95 SALE 22,W 

FORTH (Disk! 

Reg. 39.95 SALE 29.96 

■ATARI artd APX are regisiwed trademarks of Atari Inc 


(209) 667 2888/634 8883 



1125 ft. Guidon Siaitt Bivd. —■ 
Turlock. California 95330 c 0 D 
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IMPERIAL 

MICRO 
SUPPLY LTD, 

Scotch' m 

DISKETTES 

MEMORY 

4116-200 NS..fl/H6 

4164-200NS.*10 each 

DISKS SCOTCH 3M 

5VT ......* . ., '2.J0 each 

Reinforced Hubs, Any Quantity 

Sdvi- more an 100 or more boxes *2 25 ea 

IMPERIAL MICRO 
SUPPLY LTD* 

P.O BOX 833 DTPT- M 
PONTIAC. Ml 48056 

Pfeine adit 00 — 

i','jjcfiigjn add 4% Tat 
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START JOB 

& 

O.T. CnunDfm CLOCK 
Tor Apple or S-IOO Computer/ 
Only 1150.00 


STARTJOB VERS 1.1 
These Jobs Will Start At 
22:00:00 

Receive B; 

Transmit CTest.txt 
Crun2 Update 
Submit Payroll 

Starting Delayed Jobs 


Ji|/tem Solution/, Inc. 

P0 BOX 35 

*N0fi HOSIER. MO 55335 
(818) 825 -7&S3 


::: 


2 


cfr 

S-100 
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Its Now Available! 

The 


Ideal For: ■ Program In¬ 
terface and menu selec¬ 
tion. ■ Interactive graph¬ 
ics for engineering, business and CAD. 

■ Very effective educational programs, 
without keyboard problems. ■SUPER 
games, exciting demonstrations and just 
plain fun Professional Qualify and Dur¬ 
able Construction, yet Inexpensive. Fully 
Supported Under IBM Basic for Color/ 
Graphics Adapter with Monochrome or 
Color Displays or TVs* (Not for use with 
IBM Monochrome Display). Introductory 
Pricing: FT-156 Light Pen - $139 95; 
Demo/Games Diskette — $29,95, Calf or 
write us, or see your participating IBM® 
dealer. 

FTG DATA SYSTEMS 

10801 Dale Street, Suite M-2 

RO, Box 615 

Stanton, California 90608 

(714) 995-3900 VISA & M/C Accepted 
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- Mod tt/MOD 16 Programmers - 
Full-Screen Editor Puts 
“Word Processing Power 11 
At Your Fingertips 

If you write programs in COBOL MSQ Assembly or 
BASIC, you have tumbled around with okl fashioned 
line editors long enough. Finally, proven Word 
Processing concepts have been effectively applied 
to full screen program editing. 

Now program modifications are a snap, not a head¬ 
ache, with our FulFScreen Editor Scroll up or down 
easily through your code. Use the arrow keys to 
move the cursor anywhere on the screen, and - - 

* Change program logic by simply typing over the 
existing code, 

* Insert/Delete characters within a ilne with Instant 
visual feedback, or 

* Insert/Delete lines at will* 

Also includes Global Search g Replace, Automatic 
Prompting, Print and much more. 

FulFSoneen Editor package now available For COBOL 
MSQ Assembly and BASIC for both TRS-80* Mod II 
end Mod 16 computers. Complete package, fully 
documented for all three languages, only $99. 
Send for our FREE brochure for full details. 

Computer IDEAS Corporation 

4229 Hall St. * Dallas,Texas 75219 

Til4iAait nl 1 Tandy C’S'SWTf [Ml 



The Ught Pen 
IBM Personal 
Computer 
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THE LIST ONE 

THE PROGRAM THAT WRITES PROGRAMS 


AVAILABLE FOR 


TK5 - 80 MLD II CR/M 

Apple II Plus Sharp PC 3201 
North Star Vantage 


Still Only S600.00 


Dealer Inquiries Invited 

Send to KRGWN COMPUTING 

1282 Conference Dr., P.O, 66763 
Stom Valley, CA 95066 
(408) 335-3133 
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LARGE DISK 
CP/M USERS 

TIRED OF SEARCHING DIRECTORY 
LISTINGS FOR YOUR FILES??? 

ANNOUNCING the CPUTIL package: 


* Allows system files to be logically moved to [he 
current user trie upon logon This moans ihai 
mulliple copies of system files are not needed 

* Removes an sysiem files from directory listings 
unless desired by the user 

* Real ores all system fries to file 0 upon logoff 

* Allows user files to be relerred to by a user- 
defined name or the (ile number 

* Allows a directory listing of any user file from any 
other user file 

INTRODUCTORY PRICE 
$49.95 

including manuals 
Texas res add 6% sales tax 

EARTH SCIENCE ASSOC 
10218 Cantertrot 
Humble. Tx. 77338 
713-446-1555 

SATISFACTION GUARANTEED 
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H89/Z89 USER 

The M89 is an I/O expansion box 
for the H89/Z89 computer, please 
call or write us for more details. 



Microflash Co. 
4916 B Carol St. 
Skokie, III 60077 
(312)677-4928 
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Scotch Diskettes 

Rely on Scotch* diskettes to keep your valu¬ 
able data sate. Dependable Scotch diskettes 
are tested and guaranteed error-free, The low 
abrasivity saves your read/write heads. 
The/re compatible with most diskette drives 



(800)235-4137 
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E? BELIEVE IT! 



Washington Computer Services 

an affWate of 

iNCOWCPWTED 

CUSTOM COMPUTER ROOM WIRING SINCE 1960 

97 Spring Street, New York, New York 10012 
TO 0R0ER: CALL OUR TOLL-FREE NUMBER: (800) 221-5416 In N.Y. State and tor technical information: (212) 226-2121 
HOURS: 9 AM-5:30 PM (EST) Monday-Friday TELEX: 12-5606 CABLE: WASHCOMP NYK 


PRINTERS 


150 cps bidirectional - 9x9 dot matrix, quietrzed 
case, 136 col, vertical form control and many 
other functions now $950 

The best price/performance ratio available. 
RS-232 serial to 19,200 baud x-on, x-off add $25 
t T-J T 1 Teletype 40 ,300 LPIVMy pew rite r quality, RS- from Only 

* ^ 232 interface, This quality printer is available in many $3200 

configurations including forms access, quietized case, etc. 

Teletype 43 from $995 

Teletype AP-200, 340 cps dot matrix {simitar to Data Prod M-2Q0) $2799 

NEC Spinwriter-55 cps, bidirectional, letter quality 



FLO, 7710 $2560 KSR7720 $2799 

DIABLO 630-40 cps, bidirectional, daisy wheel, plot / g raph $2349 

QllME Sprint 9/35 cps, daisywheel $1944 

C, ITOH Starwriter. 40 cps, daisy wheel, F10 $1550 

EPSON MX-80,100, 80 cps, 9x9 dot matrix $CALL 

ANADEX 9500/9501, up to 200 Cps, high resolution dot $1325 

OKIDATA Miorotine 52A bidirectional, friction /pin teed $525 

Microtine 83 A. bidirectional. 120cps, uses 15"paper $799 

Tl—810, 150cps, Sasic $1449 

Pack age-Compressed print, vertical form control $1630 

MANNESMANN MT 1705 200 cps, 7x9.132 COl SC ALL 

TALLY MT 1805 200 cps, 7x9 + NLQ 40x18 matrix $CALL 

CENTRONICS SCALL 

739100 cps, nx9 dot matrix, Full Graphics $567 

122 120 cps. International set. Full Graphics $987 

DEC LA-34 S10B5 

IDS PRISM, 132col., color $1765 


TERMINALS PMMI MODEM $359 

AMPEX DIALOGUE 30 r 80,81 iow&st Prices SCALL 

TELEVIDEO 910 C {multi-terminal) $610 

925C $795 

950C $950 

SOROC10120 $729 

HAZELTINE ESPRIT $669 

DEC VT-1QQ $1575 

WYSE WY-100 (ALTOS 1) NEW! SCALL 


Similar savings for our HAZELTtNE and LEAR SIEGLER lines 

SOFTWARE 


MBASIC-80 $275 

MBAS 1C COMPILER $316 
FORTRAN-80 $349 

C0B0L-80 $574 

PL/1-80 $425 

PASCAL MT+V5.5 $398 

WHITESMITH'S C $660 
BSTAM.BSTMS $200 

CB-80 $420 

PEARL(LEVEL 3) $549 

LIFEBOAT SOFTWARE SCALL 
PEACHTREE SCALL 

GRAHAM-DORIAN SCALL 
STRUCTURED SYST. SCALL 
VANDATA/OSBORNE $500 


WORDSTAR $300 
MAILMERGE $110 
QATASTAR $230 
DBASE II £525 
CONDOR 111 $716 
MILESTONE $235 
SUPERCALC $221 
FMS-8Q $649 
SELECTOR V $396 
SPELLGUARO $236 
SUPERSOFT SCALL 


AMERICAN BUS, SYST,$CALL 
ACCOUNTING PLUS SCALL 
TURBODOS (MULTI) $500 
TURBODOSfl USER) $220 


8" DISK DRIVE SALE 

8"SHUGART SA8Q1R $450 B"SHUGART SA851R $669 2 for $1289 

0UME0ATATRACK6 $550 2 for $1050 

Enclosure, power supply for 2 Strives A 8. T $399 

MORROW DISCUS 20 + CP/M® , MICROSOFT BASIC, CQNT. $950 

HARD DISK SPECIALS 

CQRVUS SMB, 10MB, 20MB Constellation Multiplexer and Mirror Backup 
MORHOW 26MB + controller + CP/M 2.2®, M basic $4495 $3821 

controller, CDC Hawk Drive (5 fix, 5 rem) $7995 $6795 

controller. Western Dynex (5 fix, 5 rem) $5995 $5099 



XCOMP 


5Y4", 8" and 14" Winchester/tape 
subsystems avail. 


FULLY CONFIGURED BUSINESS SYSTEMS 

The following are some examples of the fully assembled and tested business 
jndjacfeniffic computer systems which we offer. 

The Premier Mufti-User Computer System 
) B000 SX, multi-user, multi processor, turbo DOS SCALL 
international CPM 2.2. FULL 2 YEAR WARRANTY! 

On-Site Service Contracts Available 

rewu 


6800016 bit multi-user UNIX V.7 


SCALL 




Systems 


808616 bit. 128K RAM, Syst, #2 $3499 

r——! Call us for best prices on these high quality 2nd 
| Group | g enera jj on and systems. 

California These high quality, reliable products have made CCS 
l™ Computer defacto industry standard for S-100 products 
Systems Assembled and tested: 

2200 H.D. Mainframe $525 281OAZ-80 CPU, serial port $316 

2055C64Kdynamic RAM $409 2422AFIoppyCont. CP/M 2.2 $427 

CCS 2210A w/Uoppy controller, 1 serial port $2116 

CCS 300-1 A w/1,2 MB floppy drives, 2 serial, 2 parallel ports $CALL 

OODflOTfe^teOGDS Fast 6 Mhz. Cache Bios Computers $CALL 

advanced micro otGtTAL Single Board S-100 Computers $ CALL 

if51®©®[I0fr a offer 9 ener °us discounts on the Compupro line of 
ifast, quality 8 and 16 bit boards 

ADVANTAGE $CALL 


NorttiStar 


& HORIZON 


PC8D0—The Professionals 1 s 

fVFl W Work Station, Applications for Industrial Control 
DELTA S-4500 ID User, Mult [-Processor, 40 MB hard 17 MB tape 
ALTOS single and multi-user systems 

Decision 1, CP/M Microsoft Basic, UNIX 


SCALL 

SCALL 

SCALL 

SCALL 


820 Desktop computer-64K, 2 ffoppys, (CP/M avail. 


M OWR O W 
OS SKINS 

XEROX . List $2995 SCALL 

Similar savings on the full lines of CCS, SSM, NNC, MORROW, DELTA, 
TELEVIDEO, DIGIAC, ZENITH, ADDS, DEC, DATA GEN., ATARI, DYNABYTE, 
TEC MAR, DUAL, AND MANY OTHERS - 

LOOK HERE! oiaiol sr 

Call us for ALL your scftwear needs 8 

Systems Houses, Educational Institutions, & 

Government Agencies Given Special Consideration 



ALL OF OUR PERIPHERALS CAN BE CONFIGURED FOR RADIO SHACK 0 MODEL II 


DEALER and INTERNATIONAL INQUIRIES WELCOME 


For fast delivery, send certified check, money order or call to arrange direct bank wire transfer. Personal or company checks require two to three 
weeks to clear. All prices are mail order only. Prices subject to change without notice; call for latest prices. Prices include 3% cash discount. N .Y, 
residents add sales tax. Qantex is a trademark of North Atlantic Industries, Inc. Radio Shack® is a trademark of the Tandy Corp. CP/M® is a 
trademark of Digital Research. All sales subject to our standard sale conditions {available on request). 
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MEMOREX 
Flexible Discs 


SAVE 40% bsbh 

SVa ” Someth 

M f* t£orietKior 

PrlcaMO 

1 Side, double density .. 

2 Sides, double density ..... 

1 Side, 60 irack, double density. 

2 Sides, 80 track, double density..... 

{All SV*" have Hub-rings) 

$24.70 
. 36,40 
. 32.50 
44.20 

ft ? *$P«Uy irit 

v Ot 32 *octfv 


1 Side, single density. 

1 Side, doubledensity... 

2 Side*, double density.... 

23,40 
. . 30.60 
. 35.60 

CHECKS - VISA - JUC - C-GO- 
G 13) 777 ■ 7780 ADD *2 SHIPPING 


LY9EN COMPUTER SYSTEMS 
27204 Harper Ave. 

St. Clair Shores, MJ 48081 
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NEC America 



• SYSTEMS • COMPONENTS 

• PRINTERS • SOFTWARE 

• SERVICE • ADD-ONS 


For Pricing and Catalog Call or Write 

Development Systems Co. 

2100-A Walsh Ave. 

Santo Clara. CA 95050 

Phone: (409) 727-4549 
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NEC PC-5000 Computer System 


*PC-8GQ1 A Keyboard ...58Q9.B8 

m PC-8 012A I/O Unit $534 88 

RC-8023A-C Printer.$499,88 

'PC-8031A Disk Drives.$809.88 

PC-8G32A Add-on Drives.$709.88 

PC-8041A Monitor. $184.88 

NC-8500 Wedge . $514.88 


' Additional 5% discount tor cornpiete System purchase 
HIGH TECHNOLOGY AT AFFORDABLE PRICES 
_____ Orders® Information 

|HE BOTTOM ( 603 H >73 ass? 

* LINE Orders Only 

(800K343-0726 

12 Johnson Street, Milford NH 03055 



A ATARI* 


Entertainer Kil B8.D0 

Programme* Kil 56.00 

Cfimmiuucalor Kil 3?0 00 
Hurras nil Basic 72 00 


Atari BOO tM 71D0Q 

AI1M00 16K 356 00 

Alan 410 Cattle SO DO 
AHn 810 Disk 400 00 


ALL ATARI SOFTWARE 20% OFF 
Plus Loads Of 3rd Party Software! 
VOTRAX TYPEWTALK: 340.00 
ALSO EPSON & CENTRONICS PRINTERS 
ZENITH & TELEVIDEO TERMINALS 


8BI Mail Order is a company made up of com 
puter professionals. We are able to provide 
low prices as well as technical support Give 
os a call and find out why we consider the 
Alan the best home computer on the market 
today You won t be disapointed 

BBI Mall Order 

Specializing m Alan Home CnmpuCen'S 
P.0. Bex 365 

Newton Highlands MA 02161 
1617} 964 306P 
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80,000 

WORDS! 


WORD GRINDER IS AN ASCII DICTION¬ 
ARY OF OVER 00,000 ENGLISH WORDS 
WHICH IS COMPATIBLE WITH THE POP¬ 
ULAR PROOF READERS SUCH AS SPELL- 
STAR, SPELLQUARD, AND ANY OTHER 
PROOFER WHICH ALLOWS THE COMBINING 
OF ASCII FILES INTO ITS DICTIONARY. 
WORD GRINDER REQUIRES 3/4 MEGfi- 
BYTE OF STORAGE AND IS AVAILABLE ON 
I FILE ON EACH OF 4 CP/h DISKS. ALSO 
AVAILABLE ON ANSI TAPE, TRS-BO, RT- 
11, OR APPLE DISKS. PRIDES START AT 
*125.00 FDR CP/M. ORDERS: DIGITAL 
WORD SYSTEMS DEPT. B, 22713 VENTURA 
BL. STt, F, WOODLAND HILLS CA. 91364. 
VlSA/M.C. PHONE e 213-792-0514 

SPELlITtUl [I K SHADOW Rif Of HlCAdPRfl J If Ff Pi AT 3 [ML CMP, 

DT Sftft RHflEL, EAL IF. U.LA. 

SPEU6U*im ll A TflADfnAflf OF ISL 
IH3-BD TS A TMKIWRH OF TANDY CWfh 
17/B 15 4 TBADEHMlIf 0F DIGITAL RESEARCH. 
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d 


LEO ELECTRONICS, INC 

8921 S. Sepulveda #208 
Los Angeles. CA 90045 
(213)641-3101 (800)421-2418 


WHY PAY MORE? SAVE MONEY! 
LOWEST PRICES ON PARTS! 



TERMS: Check, Visa. Mastercard Call for C.G D, 

U .S. Funds only. Cal Item m Res idenis add 6% Sa les T ax 
SHIPPING: Add $2.00 lor Ground $5.00 lor Air, 

ALL MAJOR MANUFACTURERS 
ALL PARTS 100% GUARANTEED 
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THE SBC 8671 



Z8* CONTROL 

FEATURES: aiog Z8671 microprocessor with on 
chip basic interpreter 12K of on hoard user memory 
with choice ol ROM, RAM. or PROM, selectable in 
4K Increments: RS 232 and 20 MA current loop 
serial I/O: 110 to9600 baud. 8255 peripheral 
interlace with choice of TTL, ft-Pack. or Open 
Collector 1 / 0 bolters: 46 parallel I/O lines total' Pin 
compatibility with industry standard OPTO I/O 
modules: Two 8 bit counter timers wtlti 6 bit prescalers: 
6 vectored iniermpls: Module bus tor full expansion. 
Ail chips socketed. Industrial grade construction. 

Price ( 1 - 9 ) $ 295.90 

* 28 a trademark of Zilog Corp. 

LEHMANN & ASSOCIATES 
P.O. Box 566. Maumee, Ohio 43537 
(419) 891-0687 


Diagnostics and 
Treatment 

for your 

CP/M* Computer 

TINYDOO*..29.95 p.p. 

CWM Disk! 

Tests and diagnoses I/O, Memory, Disk-System, CPU: 
rrjds, [lie parameters, and mends files under software con 
Irol; pinpoints had chips, etc. jlf 5W disk Specify] 


MICRO SERVICE GUIDE l 

'CPVM Campuler Syst£nn Semcing" 7.95 p.p. 

MICRO SERVICE GUIDE tl 

"SABOCi'ttOl Disk Drive Servicing .9-95 p.p. 


Af JCflO SERVICE GUIDE books *xe written for anyone 
with basic elcctmnLc knowledge and ability to use strew 
drivers The appendui provides deidiEed repair techniques 
for people with soldering Iron and an oscilloscope 

US Funds only. Foreign orders add JS.LKi Personal checks 
lake 3-4 w«ks C*li Forma residenls add 69b tai. All orders 
ere confirmed by mail. Write for technical details. 

R. F. & ASSOCIATES 
1930 Purdue Tlve. 

Los Angeles. California 90025 
{2131477-8310 

*Trudcrwirk tit Bfgilal Research 



DEBUG FAST 


NEW 


If you program, engineer, lest, or repair micros, 
try this new invention and save endless lime and 
effort. Sfiows you program flow, address, data, 
I/O, and timing info on 256 LEDs, Gives telescopic 
and microscopic views of memory. Traces 
instabilities Supports most micros. Easy to learn 
and use. Full CPU speed Quick selup Rugged 
Portable (10x8x2"). Lowest cost tool in its class- 
just $995 complete. Circle, call, or write us now. 
Micro Logic Corp, POB 174-6, 100 2nd St, 
Hackensack, NJ 07602. [201) 342-6516 
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Orange County • Sunnyvale 
San Diego • Los Angeles 
San Fernando Valley • Dallas 


Dot Matrix Printers I Dual Disk Sub-Systems I 5 Vi" Disk Drives 


NEW EPSONS with GRAFTRAX-plus 

Epson has improved and upgraded their best setting tine of 
printers to include their new GRAFTRAX-plus graphics 
package Features now include- 9x9 matrix, bi¬ 
directional/logic seeking, tine spacing to n/216, 
programmable forms length and horizontal fabs. skip over 
pert. Italics fonts, international symbols. 
superscript/subscript, normal, emphasized, double-strike, 
and double-emphasized print, underlining, line drawing 
graphics, 60/120 DPI bit image, software reset, adjustable 
right margin, and true beck space 

MX-80 With GRAFTRAX-ptus 80 column. 8Q CPS, 
adjustable pin feed 

PRM-aaoao jwx-ao w/graftrax-pIus . $ 479.95 

MX-8QFT With GRAFTRAX-pius same as MX-80 with 
friction feed added. 

PH M-20082 MX-SOFT w/GFtAFTRAX-ptuS .$559,95 

MX too with GRAFTRAX-plus 132 column, 
correspondence quality, up to 15" paper friction feed & 
adjust able pin teed, 9 x 9 dot matrix, 80 CP$. 


PRM-26190 

MX-100 w/GRAFTRAX-pius ... 

.$754.95 

PRA-27Q64 

Senai interface . . 

. $54.95 

PRA-270B8 

Seriat inlf & 2K butter ..... 

. , $744.95 

PR A-270 01 

Apple card . .» — 

. $39.95 

PRA-27002 

Apple cable ... 

.$19,95 

PRA-27O06 

IEEE 488 card ..... 

.$52,95 

PRA-27007 

TRS-80 cable . 

. S24.95 

PRA-27DS5 

GRAFT RAX It ... 

.$59.95 

PRA-2&0B5 

GRAFTRAX-plus . .... 

$79,95 

PRA-27090 

Extra print head . 

. $44,95 

PRA-27063 

MX-80 ribbon cart . 

. $13.95 

PRA-27101 

MX-100 ribbon only . 

. $9.95 


BETTER THAN EPSON 1 - Okidata 

Micro line 82A 80/132 column , 120 CPS. 9 x 9 dot matrix, 
friction feed, pin feed, adjustable tractor feed (optional}, 
handles 4 part forms up to 9.5" wide, mar & bottom feed, 
paper fear bar. 700% duly cycie/200.000.000 character print 
head , bi-directlonal/logic seeking, both serial & parallel 
interfaces included, front panel switch & program control of 
10 different form lengths, uses inexpensive spool type 
ribbons, double width & condensed characters, true lower 
case descenders & graphics 

PRAM 3092 Friction 8 pin feed . 5499.95 

Microlfne 83A 132/232 column, 120 CPS. handles forms 
up to 15" wide, removable tractor, plus all the features of the 
82 A. 

PR M-43063 with FREE tractor . .$744.95 

MicroUne 84 132/232 column, 200 CPS. full dot graphics 
built in, handles forms up to T5" wide, plus all the features of 
the 83A. 

PRM-43004 Centronics parattei . $ 1149 95 

PR M.-43Q85 Serial with 2K buffer ...51249.95 

PftA-27081 Apple card . $39.95 

PRA-270BZ Apple cable ...-. $19.95 

PRA-27007 TRS-80 cable . 524.95 

PR A 43081 2K hi speed seriat card 5169 95 

PR A-43062 Hi-res graphics ROMs 82A . $79.95 

PRA-43003 Hi-graphics ROMs 83A . ... $79.95 

PR A *43080 Tractor option for B2A . $39.95 

PR A-43060 Extra nbbons pkg. of 2 . .. $9.95 

PRINTER PAL - F,M.J. Inc, 

Desk top printer stand an paper holder 

PR A-99060 for MX-80 FT, Oki 82A, NEC _ $24 95 

PRA-99100 tor MX-100. Oki B3A & 84 . $29,95 


Terminals 


VIDEO TERMINALS - Televideo 

inexpensive full-featured video terminals 

VDT'901210 Tetevideo 970.$685.00 

VDT-901213 Tetevideo 912 . $775.00 

VDT 901221 Tetevideo 920 . $845.00 

VDT-901225 Tetevideo 925 ... $665 00 

VDT-991250 Tetevideo 950 . Si095.00 


Disk Sub-Systems - Jade 

Handsome metal cabinet with proportionally balanced air 
flow system, rugged dual drive power supply, power cable 
kit, power switch, line cord, fuse holder, cooling fan. never- 
mar rubber feet, all necessary hardware to mount 2-8" disk 
drives, power supply, and fan. does not include signal cable. 

Dual 8" Sub-Assembly Cabinet 

END-000420 Bare cabinet . $59.95 

END-000421 Cabinet kit . $225,00 

END-000431 A&T . . $359.95 

6" Sub-Systems - Single Sided. Doubie Density 

END-000423 Kit w/2 FDIQQ-BDs . $975.00 

END-000424 A & T w/2 FDtOO-8Ds . $1175.00 

END-000433 Kit W/2 SA-BOIRs . $999 95 

END-000434 A&T w/2 SA-80lRs .$1195.00 

8" Sub-Systems - Double Sided, Double Density 

END*000426 Kit w/2 DT-8$ .$1224.95 

END-000427 A&T w/2 DT-8S . , $1424 95 

END-000436 Kit w/2SA-851 Rs ... .$1274.95 

END-000437 A& T w/2 SA-851 Fts .$1474,95 


Letter Quality Printers 


LETTER QUALITY PRINTER - Jade 

Uses standard daisy wheels and ribbon cartridges. 15 CPS 
bi-directional printing, semi-automatic paper loader (single 
sheet or fan told/, 10/12/15 pitch, up to 16" paper, built-in 
noise suppression cover. 

PRO-11001 Centronics parallel ..$959.95 

PRO-11002 RS-232C serial model .$999 95 

STARWRITER F-10 - C. Itoh 

New 40 CPS daisy wheel printer with full T5 r ' carnage, uses 
standard Diablo print wheels and ribbons, both parallel and 
seriat interfaces included. 

PR D-22010 Starwnler F-10 .. .. $1595.95 

SO CPS LETTER QUALITY - Fujitsu 

High speed daisy wheat printer with both RS-232C serial A 
Centronics parallel interfaces, emulates NEC 5510. Diablo 
630 , Qurne. and wilt interface to the IBM Personal Computer, 
features include Z-80 CPU, 16K buffer (48X optional), bi¬ 
directional printing. & baud rates up to 19.2K 

PRD-B61Q0 Fujitsu with 16K ...... . $2695,00 

PRD-&62O0 Fujitsu with 48K ,.$3195.00 


Tandon TM100-1 singia-sided double-density 49 TPI 
MSM-551001 ... $248 95 ea 2 for $219,95 ea 

Shug&rt SA4QQL single-sided double-density 40 track 
MSM-104009 . $234.95 ea 2 for $224,95 ea 

T&ndon TM100-2 double-sided double-density 48 TPI 
MSM-551002 .. $324.95 ea 2 tor $298.95 ea 

Shugart SA450 double-sided double-density 35 track 
MSM-104500 .$349.95 ea 2 for $329,95 ea 

Tandon TM100-3 single-sided double-density 96 TPI 
MSM-S51003 . $324 95 ea 2 tor $298.95 ea 

Tandon TM 100-4 double-sided double-density 96 YPf 

MSM-551004 . $448.95 ea 2 tor $419,95 ea | 

MPl B-51 single-sided double-density 40 track 
MSM-155100. $234 95 ea 2 for $224.95 ea 

MPl B-52 double-sided double-density 40 track 

MSM-155200 . $344 95 ea 2 for 5334.95 ea 

MPl B-91 single-sided double-density 77 track 

MSM-155300 . $369 95 ea 2 for $359.95 ea 

MPl B-92 double-sided double-density 77 track 

MSM-155400 . $469.95 ea 2 for S459.95 ea 

5V 4 " Cabinets with Power Supply 

END-000216 Single cab w/power supply . . 569.95 

END-000226 Dual cab w/power supply . ..$94.95 


8" Disk Drives 


ShugBrt SA801R single-sided double-density 
MSF-1O0O1R.$394.95 ea 2 tor $369.95 ea 

S/Higarf SA851R double-sided double-density 
MSF-10651R.. $554,95 ea 2 tor $529.95 ee 

Tandon TM848-1 single-sided double-den thin-line 
MSF-55B4&1 .$424 95 ea 2 for $394.95 ea 

Tandon TM848-2 double-sided double-den thin-line 
MSF-558482 . $574 95 ea 2 t or $549 95 ea 

Qurne DT-8 double-sided double-density 
MSF-750080 . $524.95 ea 2 for $498,95 ea 

Siemens FDD 100-6 single-sided double-density 


PRA-86Q00 Adjustable tractor .. $190,00 

Software 

JaHn Rim Prnhp 



PLANNER CALC - Target Software 


THE BUS PROBE - Jade 

Inexpensive S-100 Diagnostic Analyzer 

So your computer is down. And you don't have an 
oscilloscope. And you don't have a front panel... You're not 
alone - most computers have their occasional bad days But 
without diagnostic equipment such as an oscilloscope 
{expensivef) or a front panel (expensive!j, it can be very 
difficult to pinpoint the problem. Even if you have an 
ex tender board with a superfast logic probe, you can'I see 
more than one signal at a lime You're stuck, right7 

Not anymore; Jade rs proud to offer our cost-effective 
solution to She problems mentioned above: THE 0L/S 
PROBE . 

Whether you're a hobbyist with a cantankerous kiuge or a 
field technician with an anxious computer owner breathing 
down your neck, you'll find THE BUS PROBE speeds your 
repair lime remarkably. Just plug in THE BUS PROBE and 
you " II be able lo see a// the IEEE S-100 signals in action THE 
BUS PROBE allows you to see inputs, outputs, memory 
reads and writes, instruction fetches, DMA channels, 
vectored interrupts, B or 16 bn Wide data transfers, plus the 
three bus supply voltages 

An on-board pulse generator can provide repetitive resets, 
interrupts, or wad states, for trouble shoaling 

TSX-200B Bare board .$59 95 

TSX-200K Kit ..$119.95 

TSX-200A A&T . $149,95 

Prices may be slightly higher at our retail toco Worts, Please 
contact the store in your area tor exact pricing. 


Spread sheet (what if ?} program designed for with the user 
in mind, user oriented (simple english) commands allow you 
to quickly master this powerful software, supplied on 8 " disk 
for use with CP/M based systems. 

SFC-12251050F 8" CP/M version . $49.95 

SFC-12251053P r Xerox . . . $49 95 

SFC-12251053M fi%" Xerox . $49.95 


I 

I 


Place Orders Toll Free 

Continental UhS. Inside California 

800-421-5500 800-262-1710 

For Tcchnicaj Inquires or Custom ?r Service call: 

213*973-7707 


Computer Products 

4901 W- Eosecrans, Hawthorne, Ca 90250 

TERMS of SALE: Cash, checks, credit cards, or 
Purchase Orders from qualified firms and institutions. 
Minimum Order $15.0(1. California residents add 6% 
tax, Minimum shipping & handling charge $3,00. 
Pricing Ik availibility subject to change 


1 l I I 1 I 


I I I 


Circle 202 on inquiry card. 

















































































Computer Products 

3313 South Bristol St. 

Santa Ana 714-549-7108 


Computer Products 

1291 West El Gamine Real 
Sunnyvale 415-965-7980 


PLACE ORDERS 
TOLL FREE. 


Continental U.S. - 
Inside California - 
Los Angeles Area 


Computer Products 

4344 Convoy Street 
San Diego 714-268-4661 

800 - 421-5500 
800 - 262-1710 
- 213 - 973-7707 


Jade Diskettes 


PREMIUM DISKETTES - Jade 

We proudly put our name on these high quality diskettes - 
guaranteed to satisfy you or your money back. 


5 1 /* 1 Oisirelfej, Bov of Ten 

SS. SD. ms . 

$29,00 

SS, SD. 70!> . 

. $29.00 

SS. SD. IBS . 

. $29.00 

SS, DD, 01S .. 

.... $31.00 

SS, DD, 010 .. 

$31.00 

SS. DD, 16S .... 

$31.00 

fl n Diskettes, Box of Ten 

SS, SD, 01S .. 

, $31.00 

SS. DD. 01S . 

.... $39,00 

DS. DD 01S ... 

$49 00 

BARGAIN DISKETTES 

5%“’ SS, DD, 01S . . . 

$19.95 

5W‘ DS, DD.01S .... 

$32,95 

S' 1 SS, SD, 01 S. 

.. $21.95 

r SS. DD. 01S . 

$32.95 

8“ SS. DD. 01S . 

$35,95 


Video Monitors 


EPROM Erasers 


ULTRA-VIOLET EPROM ERASERS 

Inexpensive erasers tor industry or home 

XME-3100A Specfrorvca w/o timer . $69,50 

XME-3101A Spectronics with timer . $94 50 

XME-3200A Economy model .... $39.95 


Power Strips 


ISOBAR - GSC 

Isolates & protects your valuable equipment from high 
voltage spikes & AC line noise, inductive isolated ground. 15 
amp circuit breaker. U.L. listed 

EME-115103 3 socket . $39,50 

EME-115105 4 socket. $49,50 

EME-115100 8 socket . $54,50 

EME-115110 9 socket rackrnounf .♦-> . $74,50 


Single User System I Single Board Computer 


THREE BOARD SET - SD Systems 

4 MHz Z-80 A CPU . 64K RAM (optional 256K). serial If Oport, 
parallel I/O port, double density disk controller, CP/M 22 & 
manual set. system monitor, control & diagnostic software 
Includes SBC-200. 64 K ExpandoRAM II. Versafloppy ll. 4 
CP/M 22 - all boards ere assembled & tested 

Board set with 64K of RAM .$1095,00 

Board set with 256K of RAM. $1295.00 


Apple II Accessories 


9" AMBER or GREEN - Jade 

High resolution 18 MHz compact video monitors. 

VDM-901201 9" Amber phosphor . $149.95 

VDM 901301 9 J Green phosphor . ,,,. $139,95 

HI RES 12" GREEN Zenith 

T5 MHz bandwith 700 lines finch, P31 green phosphor, 
switchable 40 or 80 cuiumrta, smalt, tight-weight & portable. 
VDM-2D1201 List price $189 95 . $129.95 

12" GREEN SCREEN - NEC 

20 MHz bandwidth, P31 phosphor ultra-high resolution 
video monitor with audio, 

VDM-561200 List price $289 95 . $199 95 

12" COLOR MONITOR - NEC 

High resolution color monitor with audio. 
VDC-6512T2 Color monitor $359,95 

NEC-12020 RGB color monitor . .$999.95 

COLOR MONITORS - Amdek 

Reasonably priced color video monitors. 

VDC-0013Q T3' Colorl .... $379.95 

VDC-401320 13' Color It ... $694.95 

(OV-230DA DVM board lor Apple ., $199.95 

COLOR TELEVISION - Bohsei 

High quality inexpensive color televisions with excellent 
color, brilliance. & reception, both UHF A VHF, perfect tor 
Apple II, Alan. Commodore VIC-20, or TBS color computer. 
VDC-991300 13" Color receiver .... .. $239.95 

VDC-991900 19" Color receiver .,_ _$299.95 


16K RAM CARD - for Apple 11 

Expand your Apple to 64K. 1 year warranty 
MEJM67O0A Save $125 00 Ltf . $74.95 


Z-80 SOFTCARD - Microsoft 

Two computers in one. Z-80 £ 65CZ. more than doubles the 
power and potential ot your Apple, includes Z-80 CPU card 
CP'M 2.2 8 Basic 80. 

CPX-30eDOA AST with software .$299.95 


8" DISK CONTROLLER - Vista 

New from Vista Computer, single or double sided, single or 
double density, compare wi'fft DOS 32/33, Pascal, & 
CP/M 2.2. Shugart & Qume compatible 

IOD-2700A 4 4 7. $499-95 


2 MEGABYTES for Apple 11 

Complete package includes Two 8" double-density disk 
drives. lAsta double-density 8 " disk controller, cabinet, 
power supply, & cables. DOS 3 2/3.3, CP/M 2.2, & Pascal 
compatible. 

1 MegaByte Package Kit . $1495.00 

1 MegaByle Package A & T . $1595,00 

2 MegaByle Package Kit. $1795.00 

2 MegaByie Package A & T - $1995-95 

A2 DISK DRIVE - Micro Set 

Inexpensive direct replacement for Apple Disk II. works with 
Apple U controller as first or second drive. 

MSM-1231Q1 Micro SciA2 .$379,95 

MSM-123101C A2 with contrlr $459 95 

VISION 80 - Vista Computer 

80 column x 24 line video card tor Appie It, 128 ASCII 
characters, upper and lower case. 9 x 70 dot matrix with 3 dot 
descenders, standard data media terminal control codes, 
CP/M Pascal A Fortran compatible, 50/60 Hz 
rOV-2400A W 5 ta Vision 80 . $299.95 


JOYSTICK - T G Products 

A better joystick for your Apple it 

SYA-1512A A & T . . $49.95 


Modems 


SUPERQUAD - Adv. Micro Digital 

Single board, standard size S-100 computer system, 4 MHz 
Z-60A, single or double density disk controller tor or 8" 
drives. 64 K RAM, extended addressing, up to 4 K ot EPROM. 
2 serial & 2 parallel I/O ports, real lime interrupt clock. CP/M 
compatible 

CPC-30800A A & T ..$794.95 

1OX-300O0A Serial HO adapter . $29.95 

Z-80 STARTER KIT - SD Systems 

Complete Z-80 microcomputer with RAM, ROM, t/O, 
keyboard, display, kludge area, manual . S workbook. 

C PS-30100K Kit with workbook .. $299,95 

C PS-30100A AST with workbook . 469.95 

AIM-65 - Rockwell International 

Compete 5502 microcomputer with alphanumeric display, 
printer, keyboard, S instruction manual 

GPK-50165A IK AIM-65 ..$424,95 

CPK-50465A 4K ASM-65 . $474.95 

SFK-746O0O08E BK Basic ROM . $64.95 

SFK-646OO0O4E 4K assembler ROM . $43.95 

SEK-74900020E PL/65 ROM . $84.95 

SFK-74S00O1OE Forth ROM . $64.95 

SFK-74800030 E lnstard Pascal . $99.95 

PSX-030A Power supply .. $64.95 

ENX-QO0002 Enclosure ,,. $54.95 

4K AIM-65, 8K fias rc, power supply, & enclosure 
Special Package Price $649.95 


S-100 EPROM Boards 


PB-1 - SSM Microcomputer 

27Q8, 2716 EPROM board with on-board programmer 

MEM-99510K Kit with manual . $154.95 

MEM-99510A A & T with manual ... $219.95 

PRQM-10G - SD Systems 

2708. 2715, 2732 EPROM programmer with software, 

MEM-99520K Kit with software . $199.95 

MEM-99520A A & T with software . $249-95 

EPROM BOARD - Jade 

16K or 32K uses 2708 or 2716 EPROMs, IK boundary. 

MEM-16230K Krl w/o EPROMs $79.95 

MEM-16230A A & T w/o EPROMs . .. $119,95 


S-100 Video Boards 


CPS MULTICARD - Min. Computer 

Three cards in one/ Real lime clock /calendar, serial 
i interface. & parallel interface - all pn one card. 

IOX-2300A A & T ..$179.95 


APPLE-CAT - Novation 

Software selectable 1200 or 300 baud, direct connect, auto¬ 
answer a ufo-dle/. auxiliary 3-wsre RS232C serial port for 
printer. 

IOM-5232A Save $50 00”! ,.. . $325,95 


SPECTRUM COLOR - CompuPro 

Full-function color graphics board, up to 8 colors. 256 x 192 
graphics, parallel I/O port, 8K RAM. 

IOV-1870A A & T . $349,95 

IOV-1870C CSC . $393.95 

MICROANGELO - Scion 

Ultra-high-resolution 512 x 480, 256 color or black & whites- 
100 video board 

IOV-15O0A A & T .$999.95 


S-100 Mother Boards 


SIGNALMAN - Anchor 

Direct-connect automatic answer/originate selection , 300 
Baud full duplex, Bell 103, includes RS-232 cable 
IQM-5600A Signalman ... .$98.50 

SMARTMODEM - Hayes 

Sophisticated direct-connect auto-answer/auto-dial 
modem, touch-fone or pulse dialing. RS-232C interface, 
programmable 

10 M-5400A SrrJarfmpdeei . $248.95 

IOK-1500A Hayes Chronograph .$216.95 

IOM-2O10A Micromodem II .. $328,95 

[QM-11O0A Micromodem 100 .$368.95 


ISO-BUS - Jade 

Silent, simple, and on sale - a belter motherboard 
6 Slot r5% H x 8*/t ) 

MBS-061B Bare board ... $19,95 

M85*061 K Kit .. $39.95 

M08-Q61A A & T ... $59.95 

t 2 stot (W x a% rr ; 

MBS-121 B Bare board . $29.95 

MBS-121K Kit ... $59.95 

MBS-121A AST.... . $99.95 

18 Shi f MV x «%“) 

MBS-181B Bare board . $49.95 

MBS-101K Kit.. $99.95 

MBS-181A A & T . $139,95 


ACTIVE TERMINATOR - CompuPro 

A true mother's helper 

TSX-100A A & T ... $59,45 


Pr ices tn ay he sUghtly h i gher at our retail locaPia ns. Please call the sfo re n carest y au for / ocai pri re and avaiiabUity . 

nirHe On innnirv Oflffl 








































































































Computer Products 


Computer Products 


Computer Products 


13440 South Hawthorne Blvd. 


21800 Ventura Blvd 


4950 Belllme Road 


Hawthorne 213-973-7330 


Woodland Hilts 213-716-6120 


Dallas 214-458-2782 


PLACE ORDERS 
TOLL FREE. 


Continental U.S. - 800-421-5500 
Inside California - 800-262-1710 
Los Angeles Area - 213-973-7707 


S-100 CPU Boards I S-100 Memory Boards I S-100 I/O Boards 


8085/8086 - CompuPro 

Both 8 & W hit CPUs , standard 8 bit 3-100 bus, up to 8 MHz f 
accesses 16 Megabytes of memory, 

CPU-20S1OA 6 MHz A & 7 ... $396.95 

CPU-305IOC tf/fi MHz CSC . $497.9$ 

8086/8087 - CompuPro 

16 bit. 8 or 10 MHz 8086 CPU with provisions for 8087 & 
80130. 

CPU-70520A S MHz 8086 A & T . $624,95 

CPU-70520G a MHz 8086 CSC . $764.95 

CPU-70530A with 8087 A & T . $1224,95 

CPU-70530C with 8087 CSC .$1455.95 

CPU-Z - CompuPro 

2/4 MHz Z80A CPU , 24 bit addressing. 

CPU-3O50QA 2/4 MHz A & T . $279,95 

CPU-30500C 3/6 MHz CSC .$374.95 

SBC-200 - SD Systems 

4 MHz Z 80A CPU with sertal & parallel I/O t IK RAM. BK 
ROM space, monitor PRQM included. 

CPC-30200A A 8 T . $399 95 

THE BIG Z - Jade 

2 or 4 MHz swrtcbaftte Z-80 CPU board with serial I/O r 
accomodates 2708, 2716. or 2732 EPROM , baud rates from 
75 to 9600. 

CPU-3020IB Bare board w/manual . S35.00 

CPU-3020IK Kit with manual .$139 95 

CPU-30210A A&T with manual .. $199.95 

CB-2 - SSM Microcomputer 

2 or 4 MHz Z-80 CPU board with provision for up to BK of 
ROM or 4K of RAM on board, extended addressing, IEEE S- 
700, front panel compatible 

CPU-3Q300K Kil with manual ...$229.95 

CPU-30300A A&T with manual ..$274,95 

2810 Z-80 CPU - CCS. 

2 or 4 MHZ Z-80 CPU with serial I/O port & on-board monitor 
FROM, front panel compatible 

CPU-30400A A&T with PROM .$289.95 

2820 Z-80 DMA CPU - C.C.S. 

4 MHz Z-80 CPU board with 2 serial I/O ports & Centronics 
parallel I/O pod. separate tfafa & sfaftJS ports, CM A daisy 
chain compatible. 

CPU-304 20A A&T with manual ..$559.95 


S-100 Disk Controllers 


DISK 1 - CompuPro 

8" or 5%" DMA disk controller, single or double density, 
Single Or double sided, 10 MHz. 

IOO-1810A A&T... .$449,95 

IOD-161DC CSC .. $554,95 

SFC-52506580F S' CP/M 2 2 for Z-80 .$174.95 

SFC-52506586F 8" CP/M 2.2 tor 5055. $299 95 

SFO-541580OOF Oas^s single user . $499,95 

SFQ -5415 0002 F Oasis multi user . $849,95 

DOUBLE D - Jade 

High retiabfity double density disk controller with on-board 
Z-80A, auxiliary printer port. tEEE S-700, can function in 
multi-user interrupt driven bus. 

IOD-12000 Bare board & hdwr man . $59 95 

IOD-12QOK Kit w/hdwr & sftwr man . $299,95 

IOD-1200A A&T w/hdwr & sftwr man .$359.95 

SFC-59002001F CP/M 2 2 with Double D .$99-95 

VERSAFLOPPY II - SD Systems 

Double density disk controller tor any combination of 5% 1,1 
and 8" single or double sided, analog phase-locked loop 
data separator, vectored interrupts. CP/M 2.2 & Oasis 
compatible . controt/diagnostic software PffOM included. 

IOD-11SOA A & T with PROM .. $359.95 

SFC-55OO9047F CP/M 2.2 with VP It . $99.95 

2242 DISK CONTROLLER - C.C.S. 

5Vd" or 8" double density disk controile r with on-board bool 

loader ROM, free CP/M 2.2 & manual sel 

1OD-1300 A A&T with CP/M 2.2 ... $399,95 


258K RAMDISK - SD Systems 

ExpandoRAM Hi expandable from 64K to 256K using 64Kx t 
RAM chips, functions as ultra-high speed disk drive when 
used with optional RAMDISK software, compalible with 
CP/M , MP/M, Oasis , Cromemco, & most other Z-80 based 
systems , 

MEM-650B4A 64K A&T ... . $474.95 

MEM-55126A 128K A &T . $574.95 

MEM-65192A 192K A&T .. $674,95 

MEM-65256A 256K A & T . .$774.95 

SFC-55G09000F RAMDISK sftwr CP/M 2.2 . $24.95 

128K RAM 21 - CompuPro 

128K x B bit or 84K x 16 bit static RAM boerd, 12 MHz, 24 iwf 
addressing 

MEM-12810A AST .$1609,95 

MEM-12S10C CSC . $1794.95 

64K EXPANDORAM 11 - SD Systems 

Expandable RAM board from 16K to 64K using 4116 RAM 
chips. 

MEM-16630A 16K A A T . $344.95 

MEM-32631 A 32K A&T . $364.95 

MEM-46632A 48K A&T . $384.95 

MEM-64633A 64K A & T . $399.95 

64K RAM 17 - CompuPro 

64K CMOS Static RAM board, 10 MHz, tow power less than 4 
watts, DMA compatible r 24 bit addressing. 

MEM-64180A 64K A & T . . $549.95 

MEM-64180C 64K CSC . $696.95 

64K RAM 16 - CompuPro 

32K X T6 bit or 64K x 6 bit tow power sialic RAM board10 
MHz , 24 bit addressing. 

MEM-321 BOA RAM 16 A & T ..$598-95 

M EM-32180C RAM 16 CSC .$698.95 

64K STATIC RAM - SSM 

IEEE 696/S-100standard, up to6MHz 18 Bit. l2MHz/16Bil, 24 
Bit extended addressing, disable-able in 2K increments 

MEM-64300A A&T ..$749.95 

64 K STATIC RAM - Mem Merchant 

64K static S-100 RAM card. 4 to 1BK banks up to 8 MHz. 

MEM-64400A 64K A & T . . $594.95 

2065 64K RAM - C.C.S. 

4 MHz bank port/bank byte selectable, extended addressing, 
16K bank selectable, front panel compatible. 

MEM-64565 A 64K A & T . .$34995 

2066 64K RAM - C.C.S. 

64 K RAM board with bank and block select switching 
functions for Cromemecro Cromix & Alpha Micro 

MEM-64566A 64K A & T . .$424 95 

MEMORY BANK - Jade 

4 MHz S-100 bank selectable expandable to 64K 

MEM-997300 Bare board w/manual . $49,95 

MEM-99730K Kit with no PAM .$179,95 

MEM-3273 IK 32 K kit .......$19995 

MEM-64733K 64 K kit ..$249.95 

Assembled A Tested .add $50.00 

32K RAM 20 - CompuPro 

32K static RAM, up to 10 MHz\ disable-able in4K banks, bank 
select or 24 bit addressing 

MEM-16130A 16K A&T .$259,95 

MEM-ieiflOC 16K CSC .$324,95 

MEM-24180A 24K A&T .$324.95 

MEM-24180C 24K CSC . $364.95 

MEM-32185A 32K A&T .$384,95 

MEM-32185C 32K CSC .$449,95 

16K STATIC RAM - Mem Merchant 

4MHz lo-power static PAM board. tEEE S-100. bank 
selectable, addressable in 4K blocks, disable-able in IK 
segments extended addressing , 

MEM-16171A 16KA&T . $154.95 


SYSTEM SUPPORT 1 - CompuPro 

Real lime clock, three 16 bit interval timers, dual interrupt I 
controllers/13 levels), up to 4K EPROM/RAM, RS-232C \ 
serial channel, provision for 9311 A/9512 math chip. 

I OX-1650A SSI A&T . . $359.95 I 

IOX-165DC SSI CSC . $459.95 

I OX-1655A With 9511 A&T ..$554,95 

IOX-1655C wft*95TTCSC ..... $654.95 

IOX-1B60A with 9512 A &T .$554.95 

10X-1B6DC with 9512 CSC ..$654,95 | 

INTERFACER 1 - CompuPro 

2 serial I/O ports 50-19-2K baud 

IOI-161 DA AST ... $218.95 I 

I Ql-161 DC CSC ...$266,95 | 

INTERFACER 2 - CompuPro 

3 parallel, f serial '. A interrupt timer 

101-1820A A&T .$216.95 

IOM620C CSC . $268,95 

INTERFACER 3 - CompuPro 

5 or 8 chan net serial 1/ O boa rd for interrupt dn van m utti- user 
systems up to 250K baud. 

IOI-1635 A 5 port A&T .. .$556.95 

IOI-1635C 5 port CSC .... $626,95 

10 M 839 A 8 port A&T . ..$626.95 

IOI-1636C 0 port CSC .. $749.95 

INTER FACER 4 - CompuPro 

3 serial, t parallel. T CerrJrOrt/cs parallel 

IOI-1640A A&T . .... $314.95 

101-1840C CSC .. $414,95 

MPX - CompuPro 

Multi-user I/O multiplexer & interrupt controller with on¬ 
board 8085A 2 CPU & 4K or 16K of RAM 

IOI-1875A 4K MPX A&T . $444,95 

10I-167SC 4K MPX CSC . $534,95 I 

IOI-18 80 A 16K MPX A&T ..$584,95 

I Ol-18800 T6K MPX CSC .$674.95 


i/O-4 - SSM Microcomputer 

2 serial I/O ports plus 2 parallel I/O ports. 

I Of-101 OB Sere board w/manual .'. .$35.00 

101-101 OK Kit with manuBi .$179,95 

IOM010A A & T with manual .$249.95 

1/0-5 - SSM Microcomputer 

Two serial & 3 parallel I/O ports, 11Q-19.2K Baud 

1OI-1015A A&T .$289.95 

1/0-8 - SSM Microcomputer 

Eight software programmable serial I/O ports. 110 -192K 
Baud, ideal for multi-user systems 

101-1018A A A T ..$469.95 


M PC-4 - SD Systems 

Intelligent 4-port serial I/O card, on-board Z-80A, 2K RAM , 
4K PROM area, on-board firmware, fully buffered, vectored 
interrupts, four CTC channels, add to SD Board set tor 
powerful multi-user system 
IQM 504A A S T w/software . $495,00 

2719 2 SER & 2 PAR - C.C.S. 

T wo RS-232C serj'a WO ports plus two 8 bit parallel 1/O ports I 
IOMQBOA A & T with manual .$349,95 | 

2710 4 PORT SERIAL - C.C.S. 

Four RS-232C serial I/O ports with full handshaking 
tOI-1060 A A & T with manual .$319 95 I 


2830 6 PORT SERIAL - C.C.S. 

Six asynchronous PS-232C serial I/O ports with 
programmable baud rates. 

*OI-1040A A&T with manual .$529.95 


Prices may be slightly higher at our retail locations. Please call the store nearest you for local price and availability. 


Clrrlia nn inniliru rarri 
































































































EPSON 


Features disposable print heads. Graphtrax, 
AU models except MX- 70 print text in two 
directions. MX&OF/Tand MX-!00 have bath 
friction and tractor feed. Unparalleled dot 
placement accuracy. AU prim 80 CPS L 






NEC-8023 A 


MX-80 (80 COl) . 

MX-80 F/T (80 col.) 
MX-100 (136 col.) . 
In Leif ace Cards . 


CALL 
CALL 
. CALL 
CALL 
CALL 


High resolution dot graphics. Proport tonal 
spacing . Correspondent quality printing. 
Bidirectional tractor and friction feed 80. 
136 col. Greek and math symbols. 100 CPS 
matrix printer. 

8023A Parallel Ust *780 .*540. 







C ITOH 

Pro/Writer offers 8 character sizes. 5 different 
alphabets, proportional spacing, bidirect 
tonal, vert and horiz. tabs, high resolution 
graphics. nx9 matric. 100 CPS 136 coi max. 
Friction and tractor feed 

8510 Serial . . $645, 

8510 Parallel . .. 495. 


ADLER 


II or 17.5 CPS. 10. 12. 1 5 CPI and 
proportional spacing. 2 line correcting 
memory , interchangeable print wheels. 

SE 1010 List $ 1295 . *995. 

Interface Card . ADD 350. 


IMA ft TAKES THE RISK 


thousands of satisfied customers who buy 
fast response, expert technical help, and 


PRINTERS 


JUST ARRIVED! 

SMITH-CORONA 

TP-1 

DAISY WHEEL 
ONLY $895 



Letter quality price breakthrough! Serial or 
parallel data interface. 12 CPS. 10 or 12 CPI. 

Smith'Corona TP-1.$ 895, 




OLYMPIA 
DAISY WHEEL 

Letter quatity printer typewriter interfaces to 
Apple . Alan, HEC TRS80 and RS232 Serial 


ports. 17.5 CPS.. 10. 12 CPI 

ES 1OOKRO Computer printer 

Ust $1690 .$1295 

ES 100 Typewriter Only 

Ust $1195 . 995. 

Interface Card Only . 250. 

(specify serial or parallel) 

I/O Serial (specify serial or parallel) 25. 
Apple Serial Card . 1 39, 


LOW PRICE ON NOVELL! 

Heavy duty. ISO CPS. bidirectional tractor 
feed 9x9 dot matrix\ 6 or 8 tines per inch ! 0 l 
13 6 or 16.5 CPI. Eli RS232C or parallel 
interface. 

IMAGE 800 . .*995. 


RIBBONS 



NEC 

SPINWRITERS 


Letter quality printers: 7700 serial print 55 
CPS. 3500 series print 33 CPS. Both series 
offer up to 128 char., take paper up to 16 in. 
wide. 7700 series: 136 col. at I0CP1. 163 col. 
at 12 CPt. Same for 3500 series plus 204 coi 


at 15 CPI. 

7710/7730 ROw/tractor . $2475. 

7720 KSR w/tractor . 2850. 

351 0/3530 RO . 1695. 

Bidirectional tractor. 200. 

Push tractor. 350. 




MPl 88G/99G MATRIX 

High resolution dot addressable graphics for 
Apple . Fn ha need correspondence quality 
priming. Tractor and friction feed. Serial and 
Parallel input. 100 CPS bi directional printing. 


88 G (132 col.) List $749 .*519, 

99 G (132 col,) Ust $849 .. 569. 

Apple parallel I/O Card/Cable/Disk 

with Graphics Prom (Ap-Pak).. 145. 

IEEE I/O Card. 55. 

Single Sheet Feeder.25. 

QT Cover .. 30, 


UP TO 200 CPS! 

Microline 8 2 A— 80//32 coL 120 CPS , 9x9 
dot matrix, friction, pin feed or tractor feed 
(removable) war and bottom feed. Includes 
bidirectional/logic seeking and serial 
parallel or IEEE Interfaces Double width and 
condensed characters, true lower case 
descenders and graphics. 

82A.$519. 


NEC... $77/Doz. 

Qume. .. 45/Doz. 

Diablo. 66/Doz. 

Anadex. 135/6 ea. 

Tritel... 95/Doz, 

Tl/DEC/TTY .. 45/Doz. 

Epson ... 1 3.95/ea. 

MPi/Axiom/Base 2. 13.95/ea. 


Microline 83A -132/232 coL 120 CPS , 
handies forms up to 15 in. wide, plus ail the 
features of the 82A. 

83A ... $745. 

Microline 84SP- 132/232cot . 200 CPS, with 
full dot graphics built in. Takes forms up to 
15 in. wide, plus all the features of the 83 A 

84SP.... $1150. 


PAIOMAR 

WRITE OR CALL (714) 744-7314 

^ AT* Computer Products 910-105 W. San Marcos Blvd„ Dept. 7B, San Marcos, CA 92069 
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OUT OF MAILORDER BUYING 


from us with confidence and know you’ll receive the same 
guaranteed satisfaction — at UNBEATABLE PRICES! 


APPLE SOFTWARE 


BUSINESS 

Financial Partner...$ 191* 

Pascal Tutor .,.97. 

Pro Easy Writer...*_137. 

Easy Writer 40 col....78. 

Word Star (Req. Softcard)- .... 24 K 

Super Sort (Req. Softcard)..129. 

Mail Merger (Req. Softcard)_____ 80. 

Data Star (Req. Softcard) ..192. 

Spell Star (Req. Softcard).. 129. 

Calc Star (Req. Softcard).129. 

Super Tex II.117. 

The Address Book.38. 

Form Letter Module.78. 

VlsifiJe . 229. 

Desktop Plan III ..275. 

Desktop Plan II. 229. 

Visiplot ... 185. 

Vis itrend/Visiplot... 275. 

Visidex. 229. 

Visiterm . 89. 

Vlsicalc 3.3 _ 229. 

Infotory...... 1 98. 

SuperspelJ (Req. Softcard).. 435. 

Word Processor (Req. Softcard) . .. 255. 

PERSONAL/HOME 

Typing Tutor.$ 19. 

Elementary Math.31. 

Personal Filing System.74. 

Personal Report System. 74. 

Algebra I,. 31* 

Compu-Math: Arithmetic Skill.39. 

CompU’Math: Fractions..31. 

Compu'Math; Decimals.31. 

Compu‘Spells: (Req. Data Disk)-23. 

Ml SC. 

Applesoft Compiler — ..$ 144. 

Basic Compiler. 27. 

Apple-Doc ..41. 

D.B. Master... 189. 

D.B. Utility Pack. 81. 

GAMES 

Raster Blaster ........ . $24. 

Air Traffic Controller.9. 

Temple of Apshal. 31, 

Datestones of Ryn. 15. 

Morloc's Tower .. 15. 

Rescue at Rigel... 23, 

Hell Fire Warrior.31. 

Star Warrior.31, 

Crash, Crumble and Chomp.23. 

Upper Reaches of Apshal .15. 

The Keys to Acheron . .... . 15. 

Sneak Attack. 23. 

The Prisoner .23. 

Zonk I. 31, 

Zonk IJ__ 31* 

Robot Wars... 31. 

Three Mile Island.31. 

A.B.M. .. 19. 

Castle Wolfe ns tein .23. 

Wizard and Princes... 25. 

Missile Defense. 23. 

Cranston Manor .... ... . 27. 

Warp Destroyer. 23, 

Cyber Strike. 31. 

Phantoms Five..23. 

Space Eggs .. 23. 



Apple II S48K .CALL 

Disk I] w/controller DOS 3.3 .. CALL 

Disk Add-On . CALL 

MICROSOFT 

Z80 Softcard. $299. 

I6K RAMcard. 159. 

CCS 

Parallel Card_ 119. 

ASYNC Serial Card. 149, 

Clock Calendar Card . 99, 

IEEE Card. 249. 

A-D Card ..,.99. 

MOUNTAIN COMPUTERS 

ROMRus. 129. 

Keyboard Filter ROM. 49. 

CPS Multifunction Card. 179. 

PAYMAR 

L/C Adapter-New . 35. 

L/C Adapter-Old. 45 . 

VIDEX 

Video Terminal_„_ 299, 

DANA 

Cooling Fan .. 39. 


T.G. PROD 


PC8001A Microcomputer w/32K 


RAM..$750 

PC 801 2A I/O Unit w/32K RAM 
Expansion slots .. 480. 


PC-8031 A Dual Mini-Disk Drive Unit , 750, 


MODEMS 



ANCHOR AUTOMATION 
SIGNALMAN MARK I ONLY $ 99. 

RS232, 300 baud, Bell 103 compatible. 
Automatic selection of originate or answer 
modes. 

Signalman Mark 1 $99. 



B1ZCOMP Super low introductory price. 
Save over other moderns! Apple direct 
connect via game port. No serial card 
needed. Save $139 or more. Apple package 
includes software on disk. Atari direct 
connect via interface module and telelink 
cartridge. Each pkg. contains cable with 
connectors and phone T adapter. 


Apple Comm Pkg... $99. 

VIC Comm Pkg.... 99. 

Atari Comm Pkg ...... 99. 

UDS 103 LP, direct . 169, 

103 JLP Auto Answer. 209. 

202 IP 1200 BAUD . 259. 

NOVATION CAT, acoustic . 145. 

D-CaL direct ...... 155. 

Auto Cat. 219. 

Apple Cat.... 329. 

HAYES SI00 Micromodem___ 349. 

Apple Micromodem . 299, 

Smart Modem .. 245, 

RS232 CABLES 

4 wire male-male 10 ft. $25. 

9 wire male-male 10 ft. 30. 

4 wire male-female 10 ft........... 25, 

9 wire male-female 1 0 ft. 30, 

RS232 Switch Box (Use 2 terminals or 
printers from one output port)... 109.99 


FAN FOLD PAPER 


Game Paddles ... $ 32. 

Joy Stick ... 47, 

Select A Port . 47. 


NEC 

PC-8000 Series 
Microcomputer System 

* Z£0A CPU 4 MHz ^ 

* 5 user programmable Function keys 

* 02 Keys with numeric keypad 

* 160 k 100 resolution 

* 60 character screen 




ATARI SOFTWARE 

Adventure * 1,2,3 (D).. 

Adventure *4,5,6, (D). 

Adventure *7,8,9, (D). . 

Adventure *10,11,12 (D),. 


$32, 

32. 

32. 

32. 


Atari Mailing List (D). 19. 

Text Wizard ..79, 

Compu-Math/Fractions (D). 32, 

Compu-Math/Fractions (D). 24, 

Compu-Math/Decimals (C). 24. 

Letter Perfect (D). 119, 

Mail Merge/tltilrty (D). 24, 


(Prices F.O,B. S.P.) 

9>/2x1 1-20* Bond White (2700 Ct,) $29, 
14ftx 1 1 -20* Bond White (2400 ct) 37, 
14 7 /sxi 1-20* Bond 1/2" Green Bar 


(2400 ct) .. 37, 

VIDEO TERMS, MONITORS 

Ampex Dialog 80. $995. 

Ampex Dialog 30 ... 795. 

Tele video 920C. 845. 

Televideo 950 . 995. 

SOROCIQ 120 .. 599, 

Zenith 12" Green . 119, 

NEC 12" Green. 169. 

Com rex 13" Color Lo-Res. 439. 


TERMS OF SALE: Cash, check, money order, bank wire transfer, credit 
card or purchase orders from qualified firms, and institutions. Please 
include telephone number with order and expiration date on credit card 
orders. California residents add 6 % sales tax Advertised prices are for 
prepaid orders. F O B. shipping point Add 3% for shipping in US. Pricing 
and availability subject to change without notice. 


WE CARRY 
LOTS MORE THAN 
LISTED HERE1 
INQUIRIES WELCOME. 


PALOMAft 

Computer Products 
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ALL MERCHANDISE \W% (,L ARAM FFJ)! 



HOURS: Mon. - Fri . 9 to 5; Sat 11 to 3 


15 

VISIT OUR RETAIL STORE! 


TERMS, For shipping include $2-00 far UPS Ground. 
$3.00 for UPS Blue Label Air. $10,00 minimum order. 
Bay Area residents add 6Vz% sales lax. California resi¬ 
dents add 5% sales tax. We reserve the right lo limit 
quantities and substitute manufacturer. Prices subject 
to change without notice Send BASE for complete list. 


74C00 

74G02 

74CQ4 

74C0S 

74C10 

74C14 

74C20 

74C30 

74C32 

74C42 

74C48 

74073 

74G74 

74C76 

74G83 

74CS5 

74CB6 

74G89 

74C90 

74C93 

74C95 

74C107 

74C150 

740151 

740154 

74C157 

74C160 

74C181 

74C162 

740163 

740164 

740165 

74C173 

74G174 

74C175 

74C192 

74C193 

74C195 

74C20Q 

74C221 

74C373 

74C374 

74C901 

74C902 

74G903 

74C905 

74C906 

74C907 

740906 

74C9Q9 

740910 

74C911 

74C912 

740914 

74C915 

740918 

74C920 

740921 

74G922 

740923 

74C925 

740926 

74C927 

740928 

74C929 

74G930 

4000 

4001 

4002 

4006 

4007 

4008 

4009 

4010 

4011 

4012 

4013 

4014 

4015 
4015 

4017 

4018 


CMOS 

.35 4019 


74S00 SERIES 


14 Pin 3” 
14 Pin -3 f ’ 
14 Pin .3" 
10 Pin T 
10 Pin .6'’ 
10 Pin .6" 


4020 

4021 

4022 

4023 

4024 

4025 

4026 

4027 

4028 

4029 

4030 

4034 

4035 

4040 

4041 

4042 

4043 

4044 

4046 

4047 

4049 

4050 

4051 
4053 

4060 
4066 
4066 

4069 

4070 

4071 

4072 

4073 

4075 

4076 
4078 

4061 
4002 

4085 

4086 
4093 

4098 

4099 

14409 

14410 

14411 

14412 
14419 

4502 

4503 
4506 

4510 

4511 

4512 

4514 

4515 

4516 

4518 

4519 

4520 
452 2 

4526 

4527 

4528 
4581 
4532 

4538 

4539 
4543 

4555 

4556 

4581 

4582 
4584 
4584 
4702 
4724 
80G07 
B0C95 
B0C96 
00097 
80C96 



LED LAMPS 





1 00-up 


Jumbo Red 

.10 

.09 


Jumbo Green 

.18 

.15 


Jumbo Yellow 

.18 

,15 J 


74S00 

.44 

74S85 

2.39 

74S163 

3,75 

74S2S0 

74S02 

.48 

74S96 

1.44 

743168 

4,65 

743287 

74S03 

.46 

74S112 

1.59 

74S169 

5.44 

743286 

74S04 

,79 

74S113 

1.96 

74S174 

1.09 

743289 

74SC6 

,79 

- 743114 

1.50 

743175 

1.09 

74S301 

74S08 

,48 

74S124 

2.77 

74S181 

4.47 

743373 

74SQ9 

.98 

74S132 

1.24 

743182 

2.95 

74S374 

74S10 

.69 

74S133 

.98 

74S188 

3.95 

74S381 

74S11 

.80 

74S134 

.69 

743189 

14,95 

74S367 

74S15 

.70 

74S135 

1.48 

743194 

2,95 

74S412 

74S20 

68 

743130 

1.00 

74S195 

109 

743471 

74S22 

.90 

743139 

1.25 

74S196 

4.90 

745472 

74300 

,48 

74S140 

1.45 

74S197 

4.25 

74S474 

74S32 

.98 

74S241 

3.75 

74S201 

14.95 

743482 

74S37 

1.87 

74S244 

3.98 

743225 

8.95 

74S570 

74S30 

1,60 

74S251 

1.90 

743240 

3.98 

74S571 

74S4Q 

,44 

743253 

7,45 

743257 

1.39 


74S51 

.78 

74S157 

1.19 

743256 

1.49 


74S64 

.79 

74S156 

1.45 

743260 

1.03 


74S65 

1.25 

74S161 

2,85 

74S274 

19.95 


74S74 

.69 

74S182 

3,70 

745275 

19.95 



EPSON PRINTERS 


MX-80 579^ 


MX-80/FT 5795* 5| 


MX-100 Z?§?£ 


oq 


16K APPLE* 
RAM CARD 


Upgrade your 48K Apple* II to full 
64 K. 

Fully software and hardware com¬ 
patible with Apple language card 
and microsoft Z80 card. 

Eliminates the need for Applesoft or 
Integer Basic ROM card when used 
in conjunction with DOS 3.3 
Allows you to run Apple Fortran or 
Pascal. 

Available as bare board kit, or com¬ 
pleted and tested board. 


BARE BOARD.$ 40.00 

KIT.. 89.95 

ASSEMBLED & 

TESTED.109.95 

•Apple is a trademark of APPLE COMPUTER INC. 



7400 SERIES 


7400 

.19 

74136 

.50 

7401 

.19 

74141 

.65 

7402 

.19 

74142 

2.95 

7403 

.19 

74143 

2.95 

7404 

.19 

74145 

,60 

7405 

,25 

74147 

1.75 

7406 

.29 

74148 

1.20 

7407 

.29 

74150 

1.35 

7408 

.24 

74151 

,65 

7409 

.19 

74152 

,65 

7410 

.19 

74153 

,55 

7411 

.25 

74154 

1.40 

7412 

.30 

74155 

,75 

7413 

.35 

74156 

65 

7414 

.55 

74157 

.55 

7416 

.25 

74159 

165 

7417 

.25 

74160 

.05 

7420 

.19 

74161 

JO 

7421 

35 

74162 

85 

7422 

.29 

74163 

,85 

7423 

,29 

74104 

.85 

7425 

.29 

74165 

.85 

7420 

,29 

74166 

1.00 

7427 

.29 

74167 

2.95 

7420 

.45 

74170 

1.65 

7430 

.19 

74172 

5.95 

7432 

.29 

74173 

.75 

7433 

45 

74174 

.09 

7437 

,29 

74175 

.89 

7430 

.29 

74176 

.89 

7440 

,19 

74177 

,75 

7442 

.49 

74178 

1.15 

7443 

.65 

74179 

1.75 

7444 

.69 

74100 

,75 

7445 

,69 

74181 

2,25 

7446 

.59 

74182 

,75 

7447 

.69 

74184 

2.00 

7448 

.69 

74185 

2.00 

7450 

.19 

74180 

18.50 

7451 

,23 

74190 

1,15 

7453 

.23 

74191 

1,15 

7454 

.23 

74192 

.79 

7460 

,23 

74193 

.79 

7470 

.35 

74194 

,85 

7472 

29 

74195 

.85 

7473 

.34 

74196 

.79 

7474 

.35 

74197 

,75 

7475 

.49 

74190 

1,35 

7476 

.35 

74199 

1.35 

7480 

.59 

74221 

1,35 

7481 

1.10 

74248 

1.35 

7482 

95 

74247 

1.25 

7483 

.50 

74248 

1,85 

7485 

.65 

74249 

1.95 

7466 

.35 

74251 

.75 

7489 

4.95 

74259 

2.25 

7490 

.35 

74265 

1.35 

7491 

.40 

74273 

1.95 

7492 

.50 

74276 

1.25 

7493 

49 

74279 

.75 

7494 

.55 

74283 

2.00 

7495 

.55 

74284 

375 

7496 

.70 

74285 

3.75 

7497 

2.75 

74290 

,95 

74100 

1.00 

74293 

.75 

74107 

.30 

74298 

.85 

74109 

.45 

74351 

2,25 

74110 

.45 

74365 

.65 

74111 

.55 

74366 

.65 

74116 

1.55 

74367 

.65 

74120 

1.20 

74368 

.65 

74121 

.29 

74376 

2.20 

74122 

,45 

74390 

1 75 

74123 

.55 

74393 

1.35 

74125 

.45 

74425 

3.15 

74126 

.45 

74426 

.85 

74128 

.55 

74490 

2.55 

74132 

.45 




LED DISPLAYS 


1.29 

HP 5082-7760 

& n 

00 

14 Pin 3” 

.99 

MAN 72 

.3" 

CA 

14 Pin _3” 

.99 

MAN 74 

,3" 

CO 

14 Pin .3" 

.75 

FND-357 (359) 

.375” 

CC 

10 Pin .2” 

99 

FND-500 (503) 

.5" 

CC 

10 Pin ,6” 

.99 

FND-507 (510) 

,5" 

CA 

10 Pin .6'* 


[rosier charge 1 


JDR MICRODEVICES, INC. 

1224 S. Bascom Avenue 
San Jose, CA 95128 
800-538-5000 • 800-662-6279 (CA) 
(408)995-5430 • Telex 171-110 












ALL MLRCHANDISK 100% GDARANTLED! 


CALL US FOR VOLUME QUOTES 



.. • § 0 

We Will 
Beat Any 
Competitors 


OSBORN E/M C GRAW-HILL 

Apple II User's Guide.14,95 

CRT Controller's Handbook.fi.99 

60000 Assembly Language 

Programming . 16.99 

CBASIC User Guide..15.00 

The 0006 Book.16.99 


SYBEX 

Your First Computer. 

The CRM Handbook.. 

From Chips to Siystems.,. 
The PASCAL Handbook.... 
Microprocessor Interfacing 
Techniques. . 


9 • • ••#•• 

A copy of this policy is 
available upon request. 


JDR MICRODEVICES, INC. 

1224 S. Bascom Avenue 
San Jose, CA 95128 
800-538-5000 * 800-662-6279 (CA) 
(408)995-5430 • Telex 171-110 

Circle 205 on Inquiry card. 


APPLE* FAN 

$69°° 


VISIT OUR RETAIL STORE! 


TERMS: For shipptng include 52.00 for UPS Ground, 
53.00 for UPS Blue Label Air, $10.00 minimum order. 
Bay Area residents add flVfe% sales tax, California resi¬ 
dents add 6% sales tax We reserve the right to limit 
quantities and substitute manufacturer. Prices subject 
to change without notice. Send SASE for complete list. 


‘Apple is a trademark of APPLE COMPUTER, INC. 

Et 


■ OUTLET ON THE REAR OF THE FAN 
FOR A MONITOR - CONTROLLED BY 
THE SWITCH 


* ULTRA-QUiET APPLE FAN DRAWS 
COOL AIR THROUGH YOUR COM - 
PUTER 


* ELIMINATES DOWN TIME 

* SAVES REPAIR CHARGES 


* INCREASES RELIABILITY 


• CLIPS ON—NO HOLES OR SCREWS 


* LONG LIFE, LOW NOISE MOTOR 


ZENITH MONITOR 

MODEL ZVM-121 

* 12” P-31 Green phosphor 

* SELECTABLE 40 or 80 
CHARACTERS PER LINE 

* 15 MHZ BANDWIDTH 


A LETTER FROM THE PRESIDENT...... 

At JDR Microdevices, Inc. 100% customer satisfaction Is our goal! Our first priority is to | 
make sure that all of our customers receive our world famous JDR service; 

GUARANTEED LOWEST PRICES! If you see an item advertised else¬ 
where for less, tell us - we will 
match or beat their price * 


$119» 5 


FRIENDLY STAFF! 


SPEEDY SERVICE! 


To make doing business with JDR 
a pleasant experience. 


To speed your order on its way in 
one day with superb accuracy 


ORDER TOLL FREE 

800 - 538-5000 

800 - 662-6279 

if ACf £>RN!A RESIDENtFf 


To better help us serve the needs of our customers, we have installed a new IBM System 
34 Computer. This will enable us to reach our goal of 100% Customer Satisfaction, but we 
need your help - please use your customer number whenever ordering. Your permanent 
customer number can be found on the left-hand side of your computer printed invoice. 

I would like to take this opportunity to thank all of our customers tor making JDR one of 
the fastest growing electronic firms in the world I 


* A copy of this policy Is available upon request. 


r 

1 

DISKETTES 

5%” 


ANTHANA ss so soft. 

24.95 

WABASH SS SD SOFT. 

24.95 

VERBATIM SS SD SOFT. 

29.95 

VERBATIM 10 SECTION HARD 

29.95 

8” 


VERBATIM ss so soft. 

L._ 

44.95 

_a 


Jeffery D. Rose 


BOOKS 

BEST SELLERS 


ADD ON 

DISK 

DRIVE 


For Apple* II 


* Includes metal cabinet 

* Color matches Apple* 

* 35 Tracks/single side 

* Includes cable 

* Use with Apple* II Controller 


$375 


OO 


HOURS:' Mon, - FrL 9 to 5; Sat, 11 to 3 























VI.l Ml U( HAMMS] IIMKV (.1 \RAX I H D! 


CAM. US FOR VOI.l'MF. QUOTES 



HOURS: Mon 


JDR MICRODEVICES, INC. 

1224 S. Bascom Avenue 
San Jose, CA 95128 
800-538-5000 • 800-662-6279 (CA) 
(408)995-5430 • Telex 171-110 


VISIT OUR RETAIL STORE! 


TERMS: For shipping Include $2.00 for UPS Group 
£3,00 tor UPS Slue Label Air $10.00 minimum ordE 
Bay Area residents add 6V?% sales tax. California res 
dents add 6% sales tax. We reserve the right to lirr 
quantities and substitute manufacturer Prices Subje 
to change without notice. Send 5A$E lor complete Ms 


STATIC RAMS 


iw 

Each pci 


2101 

256 x 4 

(450ns) 

1.95 

1.85 

5101 

256x4 

(cmos) (450 ns) 

4.95 

3,95 

2102*1 

1024 x 1 

(450ns) 

-89 

.85 

2102L2 

1024x1 

(LP) (250ns) 

1.69 

1.55 

2102L-4 

1024 x 1 

(LP) (450ns) 

1.29 

1.15 

2111 

256x4 

(450ns) 

2.99 

2.49 

2112 

256x4 

(450ns) 

2.99 

2.79 

2114 

1024 x4 

(450ns) 

BflS.95 

1,95 

2114L-2 

1024 x 4 

(LP) (200ns) 

8/19.95 

2,35 

2114L-3 

1024 x 4 

(LP) (200ns) 

8/18,95 

2.25 

2114L-4 

1024 x 4 

(LP) (450ns) 

8/17.95 

2.10 

2147 

4096 x 1 

(55ns) 

9.95 

call 

TMS4044-4 

4096x1 

(450ns) 

3.49 

3.25 

TMS4044 3 

4096x1 

(300ns) 

3.99 

3.75 

TM540L44-2 

4096 x 1 

(LP) (200ns) 

4.49 

4.25 

MK4118 

1024x8 

(250ns) 

9.95 

call 

TMM2016 

2048 x 8 

(150ns) 

call 

call 

HM6116-4 

2048 x 8 

(cmos) (200ns) 

call 

can 

H M6116-3 

2048x8 

(cmos) (150ns) 

call 

call 

HM6116-2 

2048 x 8 

(cmos) (120ns) 

call 

cal) 

HM611BLP-4 

2048x8 

(LP) (cmos) (200ns) call 

call 

HM0110LP-3 

2048x8 

(LP) (cmos) (150ns) call 

call 

HM6118LP-2 

2048 x 8 

(LP) (cmos) (120ns) call 

call 

2-6132 

4096 x 8 

(Qstat) (3QQns)34.95 

call 


LP = Low Power 


Qstat = Ouasi'Static 


DYNAMIC RAMS 

-1 





1® 




Each 

pc* 

TMS4027 

4096 x 1 

(250ns) 

2.50 

2.00 

MK4108 

8192 X 1 

(200ns) 

1.95 

call 

MM 5290 

6192 x 1 

(250ns) 

1,85 

call 

4116-120 

16384 x1 

(120ns) 

8/29,95 

call 

4116-150 

16384 x1 

(150ns) 

0/10-95 

1.95 

4118-200 

16384 x1 

(200ns) 

6/13.95 

call 

4116 250 

16384 x 1 

(250ns) 

S/13.90 

call 

4116 300 

16384 x1 

(300ns) 

8/13.80 

call 

2118 

16384 x1 

(5v) (150ns) 

4,95 

call 

MK481B 

2048 x 8 

(5v) (300ns) 

24.95 

call 

4164-200 

65536 x1 

(5v) (200ns) 

call 

call 

4184-150 

L_ 

65536 x1 

(5v) (150ns) 

tall 

call 

_ A 


r~ 

EPROMS 

Each 

1 

a pcs 




1702 

256x8 

(lUB) 

4.95 

4.50 

2708 

1024 x 8 

(450ns) 

3-75 

3.50 

2758 

1024 x8 

(5v) (450ns) 

9,95 

895 

TMS2516 

2048x8 

(5v) (450ns) 

695 

5.95 

2716 

2048 x 8 

(5v) (450ns) 

4,95 

3.95 

2716-1 

2048 x 8 

(5v) (350ns) 

9.00 

8 50 

TMS2716 

2046 x 8 

(450ns) 

995 

895 

TMS2532 

4096x8 

(5v) (450ns) 

9.95 

795 

2732 

4096x8 

(5v) (450ns) 

9.95 

7.95 

2732A-2 

4098 x0 

(5v) (200ns) 

call 

call 

2764 

8192 x 8 

(5v) (450 ns) 

call 

call 

TMS2564 

8192 x 8 

(5v) (450 ns) 

call 

call 

L _ 

5v = Single 5 Voll Supply 

_ A 


EPROM ERASERS 




Capacity 

Intensity 



Timer 

Chip 

(uW/CM*) 


PE-14 


6 

5,200 

83.00 

PE-14T 

X 

6 

5,200 

119.00 

PE-24T 

X 

9 

6,700 

175.00 

PL-265T 

X 

20 

6,700 

255.00 

PR-125T 

X 

16 

15,000 

349,00 

PR-320T 

X 

32 

15,000 

595.00 


JULY SPECIALS 

2K x 8 STATIC 

TMM-2016 (200NS) 

8/6 9S EA. 

HM6116 (200NS) 

8 / 7 95 EA 

64K DYNAMIC 

4164 (200NS) 

8/8 9S EA 

16K DYNAMIC 

4116 (200NS) 

8 / 13 95 

16K EPROMS 

2716 (450NS) 

8 / 3 95 63 . 

32K EPROMS 

2532 or 2732 
(450NS) 


817 


PRICES GOOD FOR THE MONTH OF JULY ONLY, PLEASE 
MENTION JULY SPECIALS WHEN ORDERING. 


PROMS 


Ordw by 
N«1kon*l 
Pari No. 

PortChOn 

EQUIVALENT PART NUMBERS 

Tl SK3 MMI Harris 


74S168 

32x8 OC 

18SA030 

82S23 

6330 1 

7602 

2 95 

74S287 

256x4 TS 

14S10 

02S129 

6301-1 

7011 

3.25 

74S288 

32x8 TS 

IBS030 

828123 

6331-1 

7603 

2.75 

74S387 

256x4 OC 

14SA10 

82S126 

6300-1 

7610 

295 

74S471 

74S472 

256x8 TS 
512x8 TS 

10S22 

18542 

02S147 

6309 1 
63491 

7649 

10.95 

10.95 

74S473 

512x8 OC 

10SA42 

82S146 

6340 

7048 

1095 

74S474 

512x8 TS 

18S46 

82S141 

6341 

7641 

12.95 

74S475 

512x6 TS 

10SA46 

825140 

6340 

7640 

12.95 

74S47S 

74S570 

1KX0TS 
512x4 OC 

28S86 

27S12 

82S130 

0305 

7620 

1995 

5.95 

74S571 

512x4 TS 

27S13 

82S131 

6306 1 

7621 

595 

74S572 

1kx4 0C 

24SA41 

02S136 

6352-1 

7642 

995 

74S573 

1kx4TS 

24541 

825137 

6353-1 

7643 

9,05 

87S180 

1kx8 OC 

20SA88 

82S180 

8380-1 

7600 

19.25 

S7S161 

1kx8 TS 

26S66 

82S181 

6381 1 

7661 

16 25 

87S184 

2kx4 OC 

24SAB1 

82S184 


7604 

17.20 

678165 

2kx4 TS 

24S01 

828185 


7685 

16,95 

B7S19Q 

2kx4 OC 

2SSA166 

825190 


76160 

39.95 

87S191 

2kx& TS 

285166 

62S191 


76161 

39.95 


74LS00 SERIES 

74LSQQ 

.25 

74L3169 

1-75 

74LS01 

,25 

74 LSI 70 

1.75 

74LS02 

.25 

74 LSI 73 

.80 

74LS03- 

.25 

74LS174 

.95 

74LS04 

.25 

74 LSI 75 

.96 

74LS05 

.25 

74LSI81 

2,15 

74LS08 

.35 

74LSI89 

9,95 

74LS09 

.35 

74LS190 

1.00 

741310 

.25 

74 LSI 91 

1.00 

74LSI1 

.35 

74 LSI 92 

.85 

74LS12 

.35 

74LSI93 

95 

74 LSI 3 

.45 

74LSI94 

1,00 

74LS14 

LOO 

74 LSI 95 

95 

74LS15 

.35 

74LS196 

.85 

74LS20 

,25 

74LS197 

85 

74LS21 

.35 

74LS221 

1.20 

74LS22 

.25 

74LS240 

1,29 

74LS26 

.35 

74LS241 

1.20 

74LS27 

.35 

74LS242 

1.85 

74LS28 

.35 

74LS243 

105 

74LS30 

.25 

74LS244 

1.29 

74LS32 

.35 

74LS245 

1.90 

74LS33 

.55 

74LS247 

.75 

74LS37 

.55 

74LS248 

1.25 

74LS38 

,35 

74LS249 

.99 

74LS40 

35 

74LS2S1 

1.30 

74LS42 

.55 

74LS253 

.86 

74LS47 

,75 

74LS257 

.85 

74LS48 

,75 

74LS258 

.85 

74LS49 

.75 

74LS259 

2.65 

74LS51 

.25 

74LS260 

.65 

74LS54 

.35 

74LS266 

,55 

74LS55 

35 

74LS273 

1.65 

74LS63 

1.25 

74LS275 

3.35 

74LS73 

,40 

74LS279 

.55 

74LS74 

.45 

74LS280 

1.98 

74LS75 

,50 

74LS283 

LOO 

74LS76 

.40 

74LS290 

1.25 

74LS78 

.50 

74LS293 

1.88 

74LS83 

.75 

74LS295 

1.05 

74LS65 

1.15 

74LS298 

1.20 

74LSB6 

40 

74LS324 

1.75 

74LS90 

,65 

74LS352 

1,55 

74LS91 

89 

74LS353 

1,55 

74LS92 

,70 

74LS363 

1.35 

74LS83 

.85 

74LS364 

1.95 

74LS95 

.85 

74LS365 

.95 

74LS96 

.95 

74LS308 

-95 

74LSI07 

.40 

74LS367 

.70 

74LS109 

.40 

74LS368 

.70 

74LS112 

.45 

74LS373 

1.75 

74LS113 

.45 

74LS374 

1.75 

74LS114 

.50 

74LS377 

1,45 

74LS122 

.45 

74LS378 

1.18 

74LS123 

.95 

74LS379 

1,35 

74LS124 

2 99 

74LS385 

1.90 

74L5125 

95 

74LS385 

.65 

74LSI26 

,05 

74LS390 

1.90 

74LS132 

,75 

74LS393 

1.90 

74LS136 

.55 

74LS395 

1.85 

74LS137 

.99 

74LS399 

1.70 

74LS13B 

.75 

74LS424 

2.95 

74LS139 

.75 

74LS447 

.37 

74LS145 

1.20 

74LS490 

1 95 

74 LSI 4? 

2,49 

74LS624 

3.99 

74 LSI 48 

1.35 

74LS66S 

1.69 

74LS151 

.75 

74LSBB9 

1.89 

74LS153 

.75 

74LS670 

2.20 

74LSI 54 

2.35 

74LSB74 

9.65 

74LS155 

1,15 

74LSG62 

3.20 

74LSI 50 

.95 

74LSBB3 

2.30 

74LSI 57 

.75 

74LS664 

2.40 

74LS158 

.75 

74LS605 

2.40 

74LSI60 

.90 

74LSG88 

2.40 

74LS181 

.95 

74LS689 

2,40 

74LS162 

.95 

74LS703 

24.05 

74LS163 

.95 

81LS95 

1.89 

74LS164 

.95 

61LS96 

1.69 

74LS1B5 

.95 

01LS97 

1.09 

74LS166 

2.40 

S1LS9B 

1.69 

74LS168 

T.75 




TRANSISTORS 


PN2222 

10/1 00 

100/ 8.9£ 

2N 2222 

.25 

50/10.9? 

2 N 2907 

.25 

50/10.9E 

2N 3055 

.79 

10/ 0.0? 

2N 3904 

10/T.00 

100/ 8.9? 

2N3906 

10/1.00 

TOO/ 8,9? 

1N414S (1N914) 


25/ 1.0C 

1N40Q4 


10/ L0C 













CALL IS FOR VO I l ML QIJOILS 


z-aa 

2,5 Hhz 


zao-cpu 

6.00 

zaacTC 

5.95 

Z8CTDART 

15.25 

ZBODMA 

17 50 

Z0O-PJO 

6.00 

Z80-5IOfO 

13.50 

Z80-S10M 

18.50 

Z80-SICN2 

18.50 

zacisiewg 

16 95 

4,0 Mhi 


Z80A-CPU 

6,00 

ZSD-CTC 

8.65 

280A-DART 

1875 

Z80A-DMA 

27.50 

Z80A-PIO 

e.oo 

Z80A-SIO/O 

22,50 

ZBOA-SlOM, 0 

22.50 

Z80A-SrO^2 

22.50 

Z80ASIOO 

19.95 

6,0 Mlu 


Z80B-CPU 

17.95 

Z80B-CTC 

15.50 

280B PIO 

15.50 

ZILOG 


Z6132 

34.95 

ZS 

39.95 


IC SOCKETS 



1-09 

100 

8 pin ST 

.13 

11 

14 pin ST 

.15 

.12 

16 pin ST 

.17 

.13 

18 pin ST 

,20 

.18 

20 pin ST 

.29 

.27 

22 pin ST 

,30 

,27 

24 pin ST 

.30 

.27 

28 pin ST 

,40 

.32 

40 pin ST 

.49 

39 


ST = SOLDERTAIL 


14 pin WW 

,69 

,52 

16 pin WW 

,69 

.58 

18 pin WW 

.99 

.90 

20 pin WW 

109 

.98 

22 pin WW 

139 

1.28 

24 pin WW 

1.49 

135 

28 pin WW 

1.69 

1.49 

40 pin WW 

1.99 

1.80 


V JJM1 VVVV I I. 

WW = W1REWRAP 


0200 


8202 

34.95 

8205 

3.50 

8212 

1.85 

8214 

3.85 

8216 

100 

8224 

2,50 

8226 

100 

8228 

4.90 

8237 

19,95 

8238 

4.95 

8243 

4,45 

8250 

14.95 

0251 

4,75 

8253 

9,25 

8253-5 

9.85 

0255 

4.75 

8255-5 

5.25 

8257 

8.50 

8257-5 

8.95 

8259 

6.90 

8259-5 

7.50 

8272 

39.95 

8275 

29.95 

8279 

9,50 

8279-5 

10.00 

8202 

6.65 

8283 

6.65 

8284 

5.70 

8286 

6.85 

8207 

6,50 

8288 

2500 

0289 

49,95 


CONNECTORS 

RS232 MALE 

3.25 

RS232 FEMALE 3,75 

RS232 HOOD 

125 

S-1QQST 

3,95 

s-tooww 

4.95 

DIP SWITCHES 

4 POSITION 

.85 

5 POSITION 

.90 

6 POSITION 

.90 

7 POSITION 

-95 

8 POSITtON 

.95 


8000 SERIES 

8035 

7.25 

8039 

7.95 

INS8060 

17.96 

1NS8073 

29.95 

8080 

3.95 

8085 

7.95 

0OS5A-2 

11.95 

8086 

59.95 

8087 

Call 

8088 

39,95 

0089 

89.95 

8155 

7.95 

8156 

8.95 

8185 

29.95 

8185-2 

39,95 

8741 

39.95 

8740 

29,95 

8755 

32,00 


9000 SERIES 


9316 

1.00 

9334 

2.50 

9368 

3.95 

9401 

9.95 

9601 

.75 

9602 

1,50 

96S02 

1 95 


DATA ACQUISITION 


ADC0B00 

5,55 

ADC0804 

4.95 

ADC0809 

5.25 

ADC0S17 

10.95 

DAC080G 

4.95 

DAG0808 

4,95 

DAG 1020 

8,25 

D AC 1022 

5.95 

MC140BL8 

4.95 


6800 


6800 
6802 
8808 
8809 E 

6809 

6810 
8820 
8821 
6828 
6840 

6843 

6844 
6045 
6847 
6050 


6862 

6875 


68047 

68488 

68B00 

68B02 

6SB09E 

68B09 

68B10 

68B21 

68B45 

68B50 


call 

4.95 

10.95 
13.90 

19.95 

19.95 

2.95 

4.95 

4.95 

14.95 

12.95 

34.95 

25.96 

16.95 
1225 

3.45 

5.75 

10.95 

11.95 

6.95 

2.95 

24.95 

24.95 

19.95 

10.95 
22.25 

29.95 

29.95 

7.95 

12.95 

35.95 

12.95 


6800 = 1 MHZ 
68BOO = 2 MHZ 


ORDER TOLL FREE 

800 - 538-5000 

800 - 662-6279 

iCAilFGRTSItA RESIDENT:, 


6500 SERIES 

1 MHZ 

6502 

6504 

6505 
6507 
6520 
6522 
6532 
6545 
6551 


6.95 

6.95 

8.95 

9.95 
4.35 
8.75 

11,25 
22 50 
11.85 


6502.A 
6522A 
6532A 
6545A 
6551A 

3 

6502 B 


2 MHZ 


3 MHZ 


9.95 

11.70 

12.40 

28.50 

12.95 


32.760 khz 

3 95 

1-0 mhz 

4.95 

18432 

4.95 

2.0 

3.95 

2.097152 

3.95 

2,4576 

395 

3.2768 

3,95 

3.579535 

3,95 

4.0 

3.95 

5.0 

3,95 

5.0688 

3.95 

5.185 

3.95 

5.7143 

3,95 

5.9904 

3.95 

6 0 

3,95 

6.144 

3.95 

6.5536 

3.95 

8.0 

3,95 

10,0 

3.95 

1431818 

3,95 

15.0 

3,95 

160 

3.95 

18.0 

3.95 

18.432 

3.95 

20.0 

3,95 

22,1184 

3.95 

32,0 

3.95 


INTERSIL 

ICL7103 9 50 

1CL7106 9.95 

ICL7107 12.95 

ICL8038 3.95 

! CM 7107 A 5.59 

I CM 7208 15.95 


DISC 

CONTROLLERS 


1171 

1791 

1793 

1795 

1797 

6843 

8272 

UP 0765 

1691 

2143 


24.95 

36.95 

44.95 

54.95 

54.95 
42 95 

39.95 
39 95 

13.95 

16.95 


INTERFACE 

8T26 16 

8T28 2.4 

8T95 .8 

8T96 .9 

ST97 .9 

BT9B .9 

DM8131 
DP8304 


2.95 

2.29 


MISC 

3341 
76477 
AY38910 
MC334Q 
95H90 
11C90 
8202A 
3242 
MC3480 
MC4024 
MC4044 
3205 

BIT-RATE 

GENERATORS 


4.95 

3.95 

12.95 

1.49 
7.99 

13.95 

34.95 
7 95 
9.00 
3 95 

4.50 

3.50 


14411 
BR1941 
4702 

COM5016 
MM 5307 

UARTS 
AY3 1014 
AY51013 
PT1472 
TR1602 
2350 
TMSS011 
IM6402 
IM6403 
1NS8250 


9.95 

9.95 

12.95 

16.95 

10.95 

6.95 

3.95 

9.95 

3.95 

9.95 

5.95 

7.95 

8.95 

14.95 


KEYBOARD 

CHIPS 


AY5-2376 
AY 5-3600 
74C922 
74C923 


11 95 

11.95 

5.25 

5.50 






LINEAR 




B) FET 


EXAR 


LM301 

.34 

LM350K 

5.60 

NE570 

4.75 

LM1&O0 

2.99 

TL071 

.79 

XR 2206 

3.75 

LM301H 

.79 

LM350T 

4.60 

NES71 

3.95 

LM1812 

8 25 

TL072 

1 19 

XR 2207 

3.85 

LM3Q7 

,45 

LM358 

.98 

NE592 

2.75 

LM1&15 

520 

TL074 

2.19 

XR 2208 

3,90 

LM308 

98 

LM359 

1.79 

LM703 

.89 

L Ml 810 

2.90 

TL0S1 

,79 

XR 2211 

5.25 

LM308H 

1.15 

LM376 

3.75 

LM709 

.59 

LM1S20 

3.50 

TL082 

1,19 

XR 2240 

3,25 

LM309H 

195 

LM377 

2.29 

LM710 

75 

LM1830 

3.50 

TL083 

119 



LM309K 

1,49 

Lm-378 

2,50 

LM711 

.79 

LM1871 

5.49 

TL0B4 

2.19 

RCA 


LM310 

1.75 

LM379 

4,50 

LM723 

.49 

LM1872 

5.49 

LF347 

2.19 

CA 3010 

.99 

LM311 

.64 

LM380 

129 

LM723H 

.55 

LM1677 

3.25 

LF351 

.60 

CA 3013 

2.00 

LM311H 

.89 

LM380N-8 

1,10 

LM733 

.98 

LM1889 

2.49 

LF353 

1.00 

CA 3023 

2.75 

LM312H 

1.75 

LM381 

1.60 

LM741N-8 

.35 

LM1896 

175 

LF355 

110 

CA 3035 

2.49 

LM317K 

3 95 

LM382 

160 

LM741N 14 

.35 

LM2877 

2,05 

LF356 

110 

CA 3039 

129 

LM317 

1,95 

LM383 

1.95 

LM741H 

.40 

LM2878 

2.25 

LF357 

1,40 

CA 3046 

1.25 

LM318 

1.49 

LM384 

1.95 

LM747 

79 

LM2900 

.85 



CA 3053 

1.45 

LM31BH 

1.59 

LM386 

1,50 

LM748 

.59 

LM2901 

IDO 

Tl 


CA 3059 

2,90 

LM319H 

125 

LM387 

140 

LM1014 

275 

LM3900 

.59 

TL494 

4,20 

CA 3060 

2.90 

LM319 

1.25 

LM389 

1.35 

LM1303 

1.95 

LM3905 

1.25 

TL496 

165 

CA 3065 

175 

LM320 (see 7900) 

LM390 

195 

LM1304 

1.19 

LM3909 

.98 

TL497 

3,25 

CA 3080 

1.10 

LM322 

1.65 

LM392 

69 

LM1305 

1 49 

LM3911 

2.25 

75107 

149 

CA 3061 

1,65 

LM323K 

4,95 

LM394H 

3.60 

LM1307 

.85 

LM3914 

3.96 

75110 

1.95 

CA 3082 

1.65 

LM324 

.59 

LM399H 

5.00 

LM1310 

2.90 

LM3915 

3.95 

75188 

125 

CA to83 

1.55 

LM329 

.69 

NE531 

3.75 

MCI 330 

1.89 

LM3916 

3.95 

75189 

125 

CA 3006 

,80 

LM331 

3.95 

NE536 

6.00 

MCI 349 

189 

MC4024 

3.95 

75450 

,59 

CA 3089 

2.99 

LM334 

130 

NE555 

.39 

MCI 350 

129 

MC4044 

4.50 

75451 

.39 

CA 3906 

3.49 

LM335 

140 

NE556 

.69 

MC1356 

179 

RC4136 

125 

75452 

,39 

CA 3130 

130 

LM336 

1,75 

NE558 

1 50 

LM1414 

159 

RC4151 

3.95 

75453 

,39 

CA 3140 

115 

LM337K 

3.95 

NE561 

19.95 

LM1458 

.69 

LM4250 

175 

75454 

.39 

CA 3148 

1.85 

LM337T 

2,95 

NE562 

6.00 

LM1488 

.99 

LM4500 

3.25 

75491 

.79 

CA 3160 

1.19 

LM338K 

6.95 

N6564 

395 

LM1489 

.99 

LM13080 

129 

75492 

.79 

CA 3401 

.59 

LM339 

.99 

LM565 

,99 

LM1496 

.85 

LM13600 

1.49 

75493 

.89 

CA 3600 

3.45 

LM340 (see 70001 

LM566 

1.49 

LM1558H 

3.10 

LM13700 

149 

75494 

.89 



LM340 

1,20 

LM567 

129 










CLOCK CIRCUITS 

MM5314 4.95 

MM5369 3.95 

MM5375 4.96 

MM5S1B7 
MM58174 
MSM5832 


FUNCTION GENERATORS 

MC4024 Dual VGQ 3.95 

LM566 Function Generator 1,49 

XFL2206 Function Generator 3.75 

8038 Waveform Generator 3,96 


VOLTAGE REG’s 


7&05T 

.79 

7905T 

.89 

78O0T 

.99 

7912T 

.89 

7812T 

.79 

7915T 

1.19 

7815T 

.99 

7924T 

1.10 

7824T 

.99 

7905K 

1.49 

7805K 

139 

7912K 

1,49 

7812K 

139 

79L05 

,79 

7815K 

1 39 

79L12 

.79 

70LO5 

.69 

79L15 

.79 

78L12 

69 



7SL15 

.69 

LM317K 

3,95 

LM309K 

1.49 

LM323K 

4.95 

LM317T 

1,95 

LM337K 

3.95 

T = TO-220 K = 

TO-3 L = 

TO-92 


master charge 


JDR MICRODEVICES, INC. 

1224 S. Bascom Avenue 
San Jose, CA 95128 
800-538-5000 • 800-662-6279 (CA) 
(408)995-5430 • Telex 171-110 


HOURS: Mon. ■ Fri., 9 to 5; Sat. 1 1 to 3 

VISIT OUR RETAIL STORE! 

TERMS: For shipping include $2.00 lor UPS Ground, 
$3.00 for UPS Blue Label Air $10.00 minimum order 
Bay Area residents add 6Vfe% sales tax. California resi¬ 
dents add 6% sales tax.. We reserve the right to limit 
quantities and substitute manufacturer Prices subject 
to change withou! notice. Send SASE for complete list. 


Circle 206 on Inquiry card. 















TK W 8S? MICRO 

SALES 


1 15381 CHEMICAL LANE * HUNTINGTON BEACH, CA 92649 

_ ♦ (714) 891-2677 * 


OPEN FRAME POWER SUPPLIES 


★ SPECIALS OF THE MONTH ★ 


64K RAMS 

These parts are starting to be short in 
supply, SO WE GOT ’EM for you. Buy 
now while the supply lasts. 

4164 150NS +5V $7.85 EA. 



ONLY 

$55.00 




DISK POWER SUPPLIES 

PRIAM —SHUGART—CENTURY - MIC H0POLIS 

+5VP9A I-12V&.8A 

I+24V @ 4.5A | US-384 | 89.00 

SHUGART- £ 

11EMANS - MPI 514“ 

+5V @.5A 

+12V @ 9 A 


US-340 

33.50 

+5V @ ZA 

+1ZV @ 4A 


US-323 

56.25 

SHUGART- 

S1EMANS — CDC 8" 

+5V @ IA 
+5V @ 2.5A 

-SV^.SA 

+24V0I.BA 

US-205 

52.50 

69.00 

-5V@.5A 

+24V@3A 

US-206 

+5V (§■ 3A 

-5V(a,6A 

+24V@5A 

US 162 

89.00 

+5V @H.7A 

-5VP 1.5A 

+24V@2A 

US'272 

69,00 


H2V @.4A 

-12V@,4A 

US-HTAA 

37.50 


4*1 


If you can beat these 
prices we will be tru ly 
amazed. OEM's at 500 
lot pay more than this. 
Call or write for full 
spec* sheets* 


Perfect lor 8” or 5" drive power Comes with 
Shugart type connectors but 5" type can be put 
on. These are overstock from our Horizontal 
Cabinet shown below 

+5V 3 4A * +g4Vor+I2VEA3A* —5V@ 1A 


COMING NEXT MONTH — HARD DISK! 


BREAK THE COST BARRIER! 


$1750 Retail 

ONLY 


NOW IS YOUR CHANCE TO GET THAT COMPUTER 
LOOK AT THESE FEATURES! 


★ DUAL DRIVE SUBSYSTEMS ★ 




HORIZONTAL VERTICAL MINI 

• Power Supply for 2 801/851 DT8 etc. 

• 50 Pin Ribbon Cable, 36” 

• AC Cord, Fuse, Internal Wiring and Connectors 


Assembled and Tested 

$ 245.00 

w/2 Empty 5” 

$ 87.00 

w/2 Empty 8" 

$ 95.00 

w/2 801R Shugart 

$ 1045.00 

w/2 851R Shugart 

$ 1395.00 

w/2 QUME DT-8 

$1 295.00 

w/2 MPI B-51 

$ 675.00 

w/2 MPI B-52 

$ 830.00 

w/2 MPI B91 

$ 850.00 

w/2 MPI B92 

$ 995.00 

★ XOR 

★ 


S-100 MOO KIT $1 99.00 
BY XOR 

For test or hobby applies* 
tions complete S-100 12 
Slot Sub-System power for 
up to 4 Floppy Disk Drives. 

<6 connectors supplied,) 

SPECIFICATIONS 



UNREGULATED 
* 12 Slots S-100 
+8VDC at 30Amps 
±16VDC at 6 Amps 


REGULATED 
+5 at 5 Amps 
+24 at 4 Amps 
-5 at 1 Amp 


SI 00-12 

$ 1350.00 


CP/M *SY50 
MP/M* $350 
DISC ACCES. $50 


SOME 

MECHANICAL 
ASSEMBLY 
REQUIRED 
IN STOCK FOR 
IMMEDIATE 
SHIPMENT 


4MHZ Z-80 CPU with 2 Programmable Serial and 
3 Parallel Ports 

64K Dynamic Ram w/Extended Addressing to 1 MB 
Floppy Disk Controller with WD1795. Runs 8” or 5” 
Floppys Error Free 

30 Amp Power Supply with S-100 MOD 12 Slot 
Mother with Regulated Floppy Supplies as Shown 
Below 

Tan and Charcoal Sturdy Steel Cabinet with Space 
for 2 Floppy Drives at Left (8” or 5”) 



(Less Drives, Cables Pick-up Price) 

* CP/M & MP/M are Trademarks of Ditjitai Research 


★ NEW ★ NEW ★ NEW ★ 


S-100-4 

Complete 4 slot S-100 computer. 
Perfect for word processing, small 
business accounting, inventory con* 
trol, etc* 1.2 megabytes of storage 
capacity on two 8" floppy drives* (Ex¬ 
pandable to 2.4 megabytes using 
double sided operation. 



4MHZ Z-80A 
64 K Dynamic 
Ram 

2 Serial Ports 
50-19,200 Baud 


3 Parallel Ports 
(8255) 

Steel Tan and 
Charcoal Case 
Includes CP/M* 


SPECIAL 

INTRODUCTORY 

OFFER 

$1595.00 

Complete, ready to attach 
Terminal and Printer 
(Offer ends Aug. 30.1982) 


Meg 


XOR-CPU Z-80 4MHZ, Prom 2 Serial 3 Par 
XOR-DSK WD-1795 MINI and 8" 

XOR-64K Bank SW Memory up to 1 
X0R-32K Static Ram (Kit) 

XOR-MPM IO MPM Interface Card 
XOR-DTC Hard Disk and DTC Tape 
XOR-SMS Hard Disk Controller 
XOR-SER 4 Channel Serial Board 


$255 

$275 

$389 

$199 

$335 

$225 

$750 

$195 


★ SPECIALS OF THE QUARTER ★ 


S-100 CARD 
EXTENDER 



$12.50 

(Gold Contacts) 

As long as there is a price 
war, we will fight your bat¬ 
tle Compare at your local 
Dept store and buy U$ Micro 


S-100 POWER 



$89.50 


Simple Brute Force! 
S I 00 Power Supply, 
30A @ +SV, 

6A ® +16V, 

6A @ -16V, 

PC Board Design, 


12 SLOT MOTHER 



$22.50 


We have connectors ant 
power supply too. Star 
your system with quality 
components. Terminated. 

Connectors $2,50 ea. 


407* BYTE li.Tu IbflrZ 


Circle 389 on Inquiry card. 























































California 

Computer 

Systems 

* 2810 CPU 

* 2422 Dsk Cont 

* 2065C64K 

* 2200A Mainframe 

* CCS Apple Boards 



Only— $255.00 
Only —$330.00 
Only — $320.00 
Only — $475.00 
Call for prices 


SOFTWARE 


* CCS 2200 System 
Tested and Assembled 

Only —$1,625.00 


* SPECIAL * SPECIAL * SPECIAL + 


CCS SYSTEM 2410 

'FEATURES* 

DMA Disk Controller 
2-Real Time Clocks 
2-Serial/l-Parallel Port 
Hardware Vectored Interupts 
Supports C/PM, M/PM, OASIS 
***Comes with C/PM*** 
only-$2,100.00 

CONTROLLER BOARD FOR 8" and 5" 
DRIVES FOR THE Z-89. Z-90, or H-89 
COMPUTERS.... 

Comes w/CPM 2.2 on 8" and 5 " 
media..Only $550.00 

ASHTON TATE 

dBASEII .$560.00 

DIGITAL RESEARCH 
C BASIC.$118.00 

MICRO PRO 

WORDSTAR .$275.00 

MAILMERS.$115.00 

DATA STAR.$265.00 

SUPERSORT I.$190.00 

SPELLSTAR .$190.00 

MICROSOFT 

BASIC 80.$290.00 

BASIC COMPILER .$320.00 

FORTRAN 80.$400.00 

COBOL 80.$600.00 

MACHO 80.$165.00 

SORCIM 

PASCAUM.$320.00 

SUPERCALC.$235.00 

SUPERSOFT 

FORTH.$170.00 

SSS FORTRAN.$215.00 

DISK DOCTOR .$85.00 

C COMPILER..$175,00 

commodoi 

computer systems 

CALL FOR PRICES 


Tmhith 


data 

systems 


EQ eh 

S 

* MICRO 


. SALES 


11 EDISON DRIVE ★ NEW LENOX * ILLINOIS 60451 
CALL TOLL FREE: 1WQ-435-9357 * MONDAY thru SATURDAY 
(ILLINOIS RESIDENTS CALL: 815-485-4002) * 8:00 am to 6:30 pm 

TERMS: Prepayment — C.O.D. up to $100.00 — M/C Visa 
$5.00 Processing and Handling added to each order PLUS 
Shipping Charges. Please allow personal check to clear before shipment. 
15% Restocking Charge for Non-Defective* Returned Merchandise. 
Prices subject to change without notice. 


FEATURES!! 

TERMINAL 

Feather Touch Capacitance Keyboard 


S-100-8 

INCLUDING CP/M 2.2* 

AND WORDSTAR® 


■ 60 Key Standard ASCII 
PLUS + Hex Keypad 

PLUS + 0 Special Function Keys 
PLUS + 20 Screen Editing Keys 

* SOROC Type Screen Attribute Set 

* Half Intensity 

COMPUTER 

* S SIOlS-100 

■ 64K Dynamic Ram 

* 4MHZ Z-QQ 

■ Double Density Disk 
Controller 

* Programmable Baud Rate 

■ Programmable Keyboard Sel 

* Serial Printer Pori (15Q-19.2K) 


WITH: 8" SS/DD Drives Only $2850.00 
5%" SS/DD Drives Only $2700.00 


GALL FOR 
QUOTE ON 
DIFFERENT DRIVE 
OPTIONS 



WO FIDSTA H II a TM uF Micrnp 


CP-'M 2.? ii a TM dI digital Research, |rie. 


CALL FOR PRICES 


MONITORS 

PRINTERS . 

BMC MONITORS— 

W/GREEN SCREEN.$ 95.00 

ZENITH VIDEO MONITOR— 

ZVM .$145.00 

AMDEK MONITORS- 

AMDEK Color 1.$399.00 

AMDEK Video 300.$229.00 

w/Green Screen 

• C-1TOH 

PROWRITER.$525.00 

• C-ITOH F-10 

40 CPS.$1,500.00 

• C-ITOH Comet II .$810.00 

132 Column Printer 

9x7 Dot Matrix 

• MPI-88G..$600.00 

• EPSON MX 80.CALL 

• EPSON MX 100.CALL 

DISK DRIVES 

• ShugartQOTs .$395.00 

• Shugart 851 's .$575.00 

■ QumeDT-B’s.$540.00 

• SA 400 .$230.00 

■ SA 450 .$340.00 

■ SA 410 SS 96TPI.$375.00 

• SA460DS96TPI.$425.00 

■ TM 100-1 ...$230.00 

• TM 100-2.$340.00 

• Anadex 9501 .$1,235.00 

Graphic Printer 

• OKIDATA 

82 A.$465.00 

• 83Aand 84A .CALL 

£sva> 

Apple 8 P1 Disk Controller Card 

• ZVX4 Dual Density, Single & 

Double Sided - Auto Boot 

....,.$395.00 

• Disk 2 + 2 Single Density 

Single or Dual Sided 

...$300.00 

* TM 100-3.$375.00 

* TM 100-4.$425,00 

TANDON SLIMLINE 

* TM 848 -1 .$480.00 

* TM 848 - 2.$550.00 

COMPLETE LINE OF ADD ON DRIVES 

TERMINALS 

for apple — CALL FOR PRICES 

| * Adds Regent 20 .$570.00 


O Tfel^ideo 

SYSTEMS 
CALL FOfl PRICES 


Televideo 91 2C . .$665.00 

Televldeo 925C . .$740.00 

Televldeo 950 . $950.00 

Ampex Dialog 80 ..$895.00 

Zenltfi 219. .$745.00 


Circle 390 on tnoulrv card. 




















































































vsAl I TORN IA UIGITA 

Post Office Box 3097 B • Torrance, Califo rnia 90503 


California Digital 

STATIC *64 


Sixteen Bit Memory 



February Price *850 

30% Price Reduction 

Utllltlng the new Hitachi 110?/21117 ram chip, the Static 64 Is the moat 
current technoloKy available is 3-1M memorj producte- 
34 bit fflrtnndflrf aclnUrK*5injS. Boris bit paths aioijj wiLfc IB bit j-n- 

Hues! and acknowledge make ttiii ctttLque hoard cuniplelelv ctinnpataide 
with the IEEE MS S-10Q buaa standard. 

The Static 14 has been engineered to allow each 16K eegtncnl of mein- 
ery to k>e bank select able supporting rnuitiuEor systems, Cther selecl- 
Rhln faatures allow the bn^rd to fiillj inlcgrnte with all current bank 

Select Lh|j Evchemei in eluding CrOttieJC nnd Alpha-iflicriJ. OpcraLe* with 

ell IB bli computers Lnelmllng Seattle (Jomputera, T«nur and Eottins. 
designed far DMA (feriUms si clonk frequencies la exetas of IS MHz. 
Standby power consumption less than one Amp. 

f u adil Lq the lota! hit cgrlly tar the product, each board lit Mubjecled td 
extensive high temperature bum-In and test procedures. CAI,-S4&D 




GREEN PHOSPHOR MONITOR 


The new Zenith ZVM -121 monitor features 
di Pi31 green phosphor lube along with IS 
MIIz bandwidth. 

Switch selectable for 40 and 30 character 
per line screen formats. 

Accepts composite video and is fully com¬ 
putable with 00 column Apple cards. 
VDM-iai 2C1 lbs. 


All merchandise sold by California Digital is premium grade. 
Shipping: First Five pounds $2,00; each additional add $.40 
foreign orders 10% shipping. Excess will he refunded* 
California residents add 0% sales tax. COD's discouraged*, 
Open accounts extended to state supported educational vnstitu- 
ttofta and companies with a "Strong Dun & Bradstreet* 11 
Warehouse: 15600 Inglewood Blvd, Visitors by appointment. 


ACCESSORIES FOR THE 


COMPUTER 


CALlFCRfflA CtKarUTtH avSTfKMS 

ArElblftU^rPKMQrTllt WC *31 a 

Aaynn hr on ou .a aerial ■inEfrrtaC-S TTlfl l&D 
CciiLrojVLt# InierlfciMi flfird OB 

ink PnOM Atodule TIH Ml 

Cnlender/Owih, HfH,l.n«k-^p T424 IMt 

PnralLel kltarfee* T7MA OD 

Program abl e Timer TT40A BE 

Analog f Ml gil al cWtWrtir HTtlA 
htchcboft nttiDucrs 
Apple in Z-80 CPU card 

at ttAvea paoducts 

Micrmniidvriii tor 
caatl'IITLJl STOP PH. COLT ITT B 
LJnuble Vijion t 80 Column YUI*Q 
IS TERAC'nVE STRUCT F.iJlPB 
10 Chnvrtl A/U turd MOj'2 


ffH 



MOUNtJU?) COMPUTER PRODUCTS 
tatra X.-IB ayiLeiri f^r EESR. 

Infra S*U crinM «dy 
IS 1 ‘lsunraci ADfDA. 0 bil 
Apple CLanh bntMry bRCk-np- 
Rupert alw fidEML 
HCM Plui with filter H 

HOM Wtiler/ProerMnmsr l 

APPLE □RANH PHOPCOTS 
Apple Muipnet card 4 

l''li*rpy iRik (tlih eon roll* r 5 

Floppy ddaik WLthoul coni f Cilia r 4 

AppLc parallel in-1 erlace 1 

SSM MICROCOMPUTER 
Dual serial parallel Interlace AIO 
SCBRF-WTO VALLkV ASSOCIATES 
U " flupjjy MntrotiSr EPOSS*!) 3 


S-I00 BOARDS 

Assembled * Tested • Burned-in 



OU! HIMLI3 

ChUUt L'usiipulor 2-3104 E-Dfl 

UM,\. 4 Mill HIK> ClLfLin HZ! 

(^luiiniii a-au 24 Uli* lUlti 

line-117:311 % 

IkxlhNi omir.i'fliirti Jual in ini 

praceaiar HUC-CBB 3' 

Mi.iiulit^n .will 5y«i m i-c F.-rtlJ 
4 nL-rtnJ - p.'-raJli.L real th'n 
aluL-k, B irucHm H.UC-UZflb Jl 
P sv^rn,* i.i:i:-,iiMj 2-W 
a4(h aerial 4 n n mil-: 1 
t/O pans Pttc-S*e» I 

to li-ii-l. I I ill-1 airijjlr hftinl 
CPU 4 Rinvt *1 i Hi. roolraLLt'j" 
pill# | fit QTiC-l EM7I n 

Uj'JM HjI.'L l*3 

Cfljir, tiUhifllLliir :: !H1 . j l 12 shit 4 

p-wne raj.pl T LKA1-C32flfl 

1EI 12 atal Inlidt hi NM-Ti 7 
TKt ttiH v*\*m KMI-r?2 
C AlUtn 111 . .JLCI'J'I, .. L h SI —l.. UJ- 


ML.MLKV llLMlHAN 
Oqlir. ttompwiKf JHUjA f.Lh 
ii> jriiic n-ciiiar? HOll-ClIhlS 
Calif. Cwnputrr 301(1 I (17. 

■H4IC rismncy flllil-CHIHI Mil 

Calif. Computer 201(1 J3h 

< 1-1 Hie jn-miwy erm-C»rt:ii r.an 

i, »>.ll.'..u- 1i.ii: 11 mti m jite 

i*.*,|nn|-r 14 Wi Hltil-tilT i<333 

SIj iivaifn.. J.iri-.i.nijrHii. tl 

IBh.Uvnj.mLi: 11H4I-EXIR S3 

fl4h riyiuHr.lT HHSt-liSifil ItJi 

UijJliruii.in <iv di l-I'll M l.i (111 Hi lOU 
ler Aipfia :ilu:nilhi4l-UlUl» i7B5 


LFJflUU .KMHLJF 
thcliol ll-eaanih ^21,. JT1H 
pruui-a extra LIUM-JjHJi 
uaysttut.il Pn*H<-UW 
programmer IsUM-PlIJO 


J LOFI‘V iJlSSh cwmiu-tfi 

Cat i r. Cunipu'.c r i r t22:A sdl (i 

2.2 CI'M siJP-tS4Si ?: 

' U[ak Cut" ft-,Lin re J the 
SiJE TBSi nmirrillsr. UtoA 
arhil raliMii R[Jt -Llil 31 

UeoaureniKai hyaceina 1(Ui trhlp, 

* inti i A . hj.itiJ i liana Li.v. Lrrar 

ri-caviio- FU11-W tl 

3* ( SrStitnS Vai'yrnappv U 

iiiMrntt' dsnail) tttH -VI 2 +1 

Tor belt l)/0 ttllK-TPS *J 

SkluFro-a I Jeatipi IliSh 2i.n-4*y 1 

eulplt lUihfiau llUl-UJi LI 

Murro* I iesljpt Pink Jm-I. i.v II 

slraalilr IUU’-UJ2 3 


INTIJU- ACJi BOAHLifi 
L.ilLT. (ltMi.uu.Lnr 2TIB l/U 

’ ti rkiJ/? iiv l HUT-C271P 
\Wfttw Ikisiunc i'*MeliL-Faurtl 

1 acrU4 f t f'Jr I IJH r- 11M1 
Marrnw I>et:iflno MullitiaairJ 

7 arrUifSP, birr - natlii 

IkKlbcui InLerfacer l..4 1 *= 

2 oertai/lyar'l nna-bBi 

* -i-JLiau InLrr( jcc r Twa 

1 mreiufi per l |UJS-r:iw 


dPfiClALJTT HOARUB 
ktr ComnuLer n-ul iHHb tlonk/ 
C>d«iuiar UHS-UCK 

Artec: Jiln:, W-lr* wrMp firOTu- 

i Y (m- (lUS-AWW 

A i-[cl- hjec* OunHirul J'urpuse 
pro* a haarit ILlibL-AC^ 1 
Ci<afln.ui %S$t nun rat of 

Ixriirn 1103-050 

U. C. 1l.vv« S-II» itLern- 
ruMtoii* HUB-FI Ml 

MuJLen I'rr.i<hjc 1 n femra 

a Inule probe hi llllS-MTHI 
MulLeu J'rackiicli (Jpi.a-co1iLtt> 

■ IlUiNlLUC 


Rotron Muffin Fan 


* 14 77 


115 VAC, 7 Wafts Wl&Ai 
i'sictory fresh Muffin fans 
Mar pull-outs. EMF-4M 



TOLL nil ORDER LINE 

< 800 ) 421-5041 

TECHNICAL & CALIFORNIA 

< 213 ) 679-9001 

































IxAlirORNIA UiqiTAl 

Post Office Box 3097 B • Torrance, California 90503 



Frlrotfl liitJDlc-d. for IfofTlI B I ilfil t nJ tiy urn or 

| th& rural reapMlfd producer* of in ;l|Tji n( 1c media. 

fcacb ClEoftSUf Ud certified d™b!e dencilv at JO 
I track*. To la mi re emended media Lire each (U#- 
! Kcite- la wjunihclured <*tlh s r4tnforted hub-bcde.i 
And qf tnira« L n plan He library coat Le includrciJ 
1 MrLtli every box of diakcLLea. MAUt-^CLlSi 01 Xl 0) J 
PJeax-e specif? computer djr n^lllWJ BKlflEa. 

Ter taxes *Z2.75 One Hundred boxes ’21.50 || 


2732 EPROM 

SALE * 7.95 


Yaur Choice 

SCOTCH 
MEM0REX 
| VERBATIM 

tctor 16 Secior 


* Tire 6" Olivetti drives are aprox. Vi" wider than the Shugaits. 


2IL02 IK 1.19 

2114 3QQns. 2.95 

4044-4 450ns, 4* 50 

4044-2 250ns, 4.95 

6116 ISk 24 pin 7.85 
2107/6167 20 pin 11.95 


Upon request, alt drives ate supplied with power 
connectors and one manna/ per order. 

230 volt 50H?!. 8" add $50.00 per drive, 


450nfi. X95 

SV. 4.05 

tri-volt 3. 50 
Intel/Pilac. 7.95 
Terns Insl 12. 95 
54K Eprom29 + 95 


Eight inch Subsystem 

Two OHvetti BG 1 disk drives wilh power supply, 4 ” exhaust fart 
compile in dual enclosure with all necessary power cables. 
Documentation in eluded. 50 Lbs. CAL -2801 
Signal cable add * 35.00 WCA 6500 


direct connect 


Your Choice 


Hired ronnei't inijWbdi-. i s i.4lni|nate Jnsu d iclarm-sluxi itur lu !hi c jrLuui cul-pprrtAjtin 
lijgncLiUcd with cua-i r mndrniS. Chdt>&i' r[lh«r Bf Iht-ti*-! Jjl'cin. units, 

the Ukilvv1-a4 Uin* Kyiitsnu! 1D3LP La »wilch wslectaM* between ftlWwW Nlld orlit- 
i Lil.ih- maiiLn. I nilv Dull lOA cuirpaMNi , PiUrfUff tOBIWKN* (J3 the flaw (nadnlir 
lclsphut*#/Ml!- poorer(rani Ibrtelephone lia-c. Hu need Ifl {dfettik inpdwnIn 

]! mm pi i Ly to A.C. paivt: r d.'cejjiltifl, 7ilO P-10314? 2 patadn. 

Wovalloo ’SJ" (Hit Lonaects «d moot or Lite we* ''Bell 1 * mijJi.r liiunlsetj;. Liie;ij lor 
rr.uitipJii line dOru leirphOOce, JUquJres eodcmul A.C_ power. 3J0D-SIC-AT U Ub- 


OlivelliBO? CAL20O1 <1250 
Qum e 0T8 M5MDT 1460 


SPECIAL 


lup Ewrrcjas 


^PLEASE PHONE FOR VOLUME PRICING. 


Seagate Compatable 

7.5 MEGABYTE 

Winchester Hard Disk Drive 


The at 1 w B5H tImsr nliiB you f homw jufrl JIks illcckiraF-k. Tum» cji l.*rcpE anil 
NlwU ki 1048 all lift >r.jr twuj :rotn kxxie. Completely compatible with your ex.- 
■ntlng SvEtcm X-10 duvLc.es. 

BSfl, Timer *l£M ehsftbet (0^-011 Appliance Module 5tKJ W. f 13,55 

Master :aiird coaaLiie 34.kS r.pinji Modblfl 31W Wft»te 13. 

Ultras emit: Cltfi trailer 1&.J5 Iftll 1 Aj]J central null switch H,5Q 


"tT' TVpo each 
DE9P male f 1.50 
DE3S Fern alt- 2,33 
UK howl l,*Q 

□A1RF male j.da 

DAlSSfermile 3.23 
UA howl T-fl 3 1-DQ 
I IK 23P i'iikIi- a.:.-! 
UB 233 female 3.33 
UB hWXJ VtP 1,3.5 
DC3TF piiile 4.2d 
BC3TS rcnialc u.i'H 
1>L bcait i/p 2.23 
31 L'.'iLiP male r,,,iU 

HD3!JS ren^ale U.40 
HDQQ howl 2/F'i.lMi 


S-EOlh Jli" ceatcra »moli 

1ms ai sOlder .250" ntw S^.Hi 
trulkl ■air? wrap mi 3.&S 
St-LJLr.s IJi-Rid -25<T' 4..4D 

SiBilna tn-ReU Wf/Vr 5.33 
BtljLnr lAltalr . HU" 4.^3 

J 59' Centerfl isliAilnKl t 
22/44 Kim Kv*[*t 3.30 

30/71 111 glial Group Sl T 3.93 
35/72 Diiiltal Group W7W J3,*i0 
■Ll/00 MatarolS. OB-ltf S/T D.U0 
43.^19 Mote. SflilO W/Vf T.flO 


CAL 561 /2 


WINCHESTER SUBSYSTEM 


Tiie Quid &jae frejn Cildfems;. UEgUal 
: Lq ijualSiy aa^iacercd. fio abort cuts 
ihive fjeen taken ut prt>4illt» thig mother 
I t'Cai-i, Active 1 »r ni bull Lon cLrtliUrjf 
tprevwilfl aolae oad cruSSlillk. Lr.anaEac 
jturad frairi extrit heavy gj?Mr-' ^Lj£6. 


IMSA! 
18 Slot 
CAL-M 18 


HlUHCtl CABLE CUtHTFEcrriJKS 
17/J4 3" dlgk 4 + B"i i.t5 3.93 

2D/4tl TRa-D0 3.03 5.03 4.To 

25/3U H" OLek 5,9<t 1-15 LM 


TOLL FREE ORDER LINE 

800421-5041 

TECHNICAL & CALIFORNIA 


All merchandise sold by California Digital is premium grade. 
Shipping: FLrsL five pounds $2.00i each additional add $.40 
Foreign orders 10% shipping. Excess will be refunded. 
California residents add 6% sales tax. OOP's discouraged. 
Open, accuunLg extended to stale supported educational institu¬ 
tions and companies with a "Strong Dun & Bradstreet. ' 
Warehouse7 15G-C8 Inglewood BJvd. Visitors by appointment. 


64K DYNAMIC 

16K STATIC 

*9. 95 

*13. 95 

4164 100 * 

2167 70 ns. 

16K DYNAMIC 

271B EPROM 

»2.io 

•4“ 

4116 100 -< 1.65 

100 M .50 1 K** 4 .Q 0 


( SCOTCH 

744-0 

744-10 

744-16 

s 26.50 

MEM0REX 

3401 

3403 

3405 

26.50 

VERBATIM 

525-01 

525-10 

NA 

26.50 

OYSAN 

104/1 

107/1 

NA 

39.50 

Single Side Double Density 

[OYSAN 

1104/10 | 107/ID | 

NA 

45.00 t 

Double Side Double Density 

SCOTCH 

745-0 

745*10 

745-16 

42.50 

OYSAN 

104/2D 

107/20 

NA 

49*50 

OYSAN 96 

204/20 

NA 

NA 

59.50 

EffiHT INCH DISKETTES 


OLIVETTI 501/400 

single 

199 

185 

175 

OLIVETTI 502/451 

double 

235 

225 

215 


+ OLIVETTI 801 

single 

*319 

309 

295 

* OLIVETTI 802/851 

double 

425 

419 

410 

SHUGART 801 /R 

single 

395 

385 

375 

SHUGART 851/R 

double 

525 

495 

476 

QUME DATA TRACK 8 

double 

525 

495 

475 


Stogie $hJe Single Density 

Single Side Dgpiito Density 

SCOTCH 

740-0 

29.50 

SCOTCH 

741-0 

39.00 

MEMOfiEX 

3060 

29,50 

MEMGREX 

3090 

35,90 

OYSAN 

3740/1 

39.50 

DYSAH 

3740/D 

57.50 

Thirty Two SecUtr 

Dfnrlile side Dauble Density 

, SCOTCH 

174D-32 1 

129.50 

SCOTCH 

743-0 

47.50 

Beuci;H«iri □HHtfif Hto 5 h I (' 
Basse Lfefiry Cut! 5%tr 

*IOS 

2J5 

MEMOREX 

3114 

39.50 

071*01* Hr lmi 

-inrs:f « [id 

1 0A- 

t iiv osiEiie: *' 

119! 

ZM5 

DYSAH 

3740/2D 

65.00 



















































































































LLsl *195.00 AGP *74.95 


DEALER PH ICING AVAJLABLE 


Vision 80 


BROTHER 
Daraywheel Printer 
Only 

fev $895 


MfitVoSii-lr ZfiQ SafrcB-rl 0 
WcndK-H 1M H*WCir(Jf' 
S5M AkO 5rr,*;P*r B li*i 
The KevbDord Companv 


■ Aulnffi*t>Qfl ©E 
fltrboCkc Assembly 

* EducaliOft In 

RobOlic PncjpleS 

* A r I il id iAl Inlehgence 

E^pOJimenls 

* Compiler AM and Games 

KA i.:i , Lihi ■! HiflinifiveH S 


VIDEO MONITOR 

(Sanyo Look Aiike.i 


Quine Only 5569, 1)5 


ir B&W Mon Mar 
{Super Value) 


mmpicm 


TOLL FREE ORDER LINE 


lfc.K RAMCARD 


PRUMTERS 


AATARI 


VISTA COMPUTER 


ATAHI COMPUTER 


■teippkz computer 

Sales and Service 


ADD-ON MEMORY 


XEROX S20 


APPLE COMPATIBLE HARDWARE 


APPLE COMPATIBLE DRIVES |Mttrt>Sci| 


HEWLETT 


MONITORS 


APPLE SOFTWARE 


ROBOTiC ARM 


MODEMS 


SAVE 5300 


ELPAC FD2Q6 8 


AMDEK 


MOUNTAIN COMPUTER 


r “-! 

^ HEWLETT-PACKARD COMPUTERS 


LIST 

AGP | 

HP-fll 

52*96 TO H 496 TO 1 

HP-B5* 

3IW DO 

2096 00 

HP-43 

23TOM1 

1050 (Hf 

HP US 

27MM 

WTO TO 

6290 m 5 «r*’ Pirfi Fifsc-r 


14 75 90 

SI 3b* il;* Flapfni wfWifWtilftPr 


4T&STO 

Sasb ■' H Dual f i-jpipv 


5.1 TO TO 

74704 PlglMr 


137b 00 

029O7A 3OT Miiriiih, 


2«M 

82W»A £4* M<hM» 


M 

I 2 HK Module 


&F5 TO 

L B29TO* CP'M 


125 M 

CALCULATORS 

r HP-llCVw^ ?K rnoriMHV 19LW' 

37S DO 

2b&0D ’T 

i-tP A 1[". CbIcuUMK 

250 «? 

1 99 95 

Mama, p- M-fOuit- lui 4 EC 


X DC 

Oi,*(l flAM 

04 or 

S3 95 

Glut lur alC CV 


159 TO 

PuiUlpj (Df 41C CV 

JUbTO 

Ml TO 

Oplical Wand tor 41G LV , 

185 lid 

95TO 

mP ' 1 C Advincu :v>tt,ii.1.- *Ntfl' 

I3*HN> 

148- 95 

HJMZC FiPi8.if.iir 

l»H) 

»79» 

ikP-VC^mg Soenlil*. 

rWtO 

M9M 

HP StlC P'Dg Buai.iass 

IM 150 

MS TO 

>ioi e- stuck ACCCSA&ties 



tlP«L IhberUfe LMJ1 


ll 19 TO 

[ T W ,H* irjur kHluIMijt nvlD 


* r.'jihpMtS t&>hlhJt#. tystsini 


9J1B2A T.m* J dul* 

75 (KV 

fiflTO 

I T ERM 5. MD C*.Ffc.»?i Chock Sinhrtira Pananal Dhochi 1 

1 4llQ* 7 w*ek& i at piEdvi^ng iiKludv P' rtr i s. iponi* and 

-.red'I card * t V.u MC AME*. CB MW JMorHilE* chirp* 

| Add 1-kipg.r.ir A Kindling Dd i? »-rvcft*,rii iigrfe||*r Am 

1 1 SS 1 D'rDW .^,1 orders, Of U3 Fi rf:|i P^l 

Includi T«**prv.>h* 1 

1 nump* 1 +*Q C&th Pi .cas lu.wci Id ch arrge A^houl nol'C* 

1 5pm* ibfmi Biib|*cl to prar sate Wt i 

oiervr Iho nghl hi 

M&ainuie rftd 1 mji|C!ui , Bi' flM*i pfletff m** wry 

_ J 


£#Rn9L CPS Multifunction 

-< 

Card 

^ Apple Board Set 

LIST 

ACP ^ 

^Floppy Disk Power Supply 

ZflO SoMcard (MicrpsoH) 

S3 95 00 

S289 00 

Olives 2 Dnves 

tTlIWtt S239.QO 


iSk Ramcard 

195 TO 

m oo 

+2*V @ 3A *5V @i 2 &A -5V @ U SA 

ini 

Sale $169.95 

Vision 00 display cai<j (Viscai 

L ALL THREE only S67S save $306 

395 00 

29$ 00 

A 

LIST ACP 

L SI 59 00 S99 00 A 


496 BYTE July 1982 


Circle 8 on Inquiry card. 





















































































COMPUTER 
PRODUCTS 



LINEAR 



16K Apple™ Ramcard 



LIST 195 
ACP 
95 


*74 


* Full 1 year warranty 
Top quality — gold fingers 
• Expand Apple II 46K to 64K 
Compatible with Z-80 So ft card™ 

• Allows system to run with CP/M", PASCAL, 
DO 5 3,3,. COBAL Vis ical q, etc. 

Supplied with extra 10K RAM & has {2) LED's 


32K STATIC RAM 

2 dr 4 MHz 
Expandable 
But 

S 150.95 

«-««4aa, 

» 339.00 

39.95 



16K4 MHz Kil 
16K4 MHZ Alt 
32K A MHZ Kil 
* 32K 4 MHz AST 
BARE BOARD 


Bare Bdw/sll parts less mem 99.95 


BARE BOARDS 


S'-lOQ Sound Board 
1 BOeOACPU 
32K SlaliC RAM {2114) 

BK EPROM (2700) 

2709/4710 EPROM 
I ACP Prolo Board 
Vector 0600 Proto 
Vector 3B03 11 slot MB 
ACP Exlender with ranr»ecT<x 
13 Stol Mother Board (WMCJ 
9 Slot Mother Board (WMC1 
a Slot MotherBd(E)ipandabfe) 
floppy PCS <r SHUOA9T) 
s i oo (A V5-S910) Sound Board 
Apple Sound Board 


*34,95 
34 95 

34.95 

24.95 
54 95 

22.95 
22 20 

29.95 

15.95 

32.95 

29.95 

34.95 
39.05 

34.95 

24.95 


UV “EPROM” 

ERASER 



16K Memory 
Expansion Kits 

for Apple/TRS-80 

0-PCS4I10 16K 

20Q/25QnS rt* -4 Q QC 

Specify computet I t-OO 
CALL FOR VOLUME PRICING 


D" SUB CONNECTORS 




Unreal price D03T 
male. DB25 rsmiile 
Gold PC mounl wth 
mounting hones 

Mrp amp. 

Specify 25 or 37 pips 


I BO 37 $2,50 DB25 $1.95 


Stepper Motor 



USED IN 
DATA 

PRODUCTS 

PRINTER 

$19.95«. 


12 VOLT 
BUZZER/HORN 

DIAMETER 
/jfn ALL METAL 


2/$i 99 


GE D43C3 

FNP power 

r&$ HFE » 40-120 
VCEO = 30 
IC-3A 

5,000 pcs available 



Astec RF Modulator 
for 

"^T cOLOfl 
" & 
e/w 


P/N 1082 Channel 3 or 4 
P/N 4151 UHF Channel 33 


$6.95 

3.95 


MOSTEKbJEs 

290e3. 



200.000 pieces in 
stock — priced to move 
«Wia:a3MK4027estaapl imS 
rerresfi mkwi 5 4k.k i ram. 


PM I “Super Beta" 

» LOW POWER 
AMPLIFIER 


$6.95 

ACP 

SI .95 


INTERN A LLV 
COMPENSATED 
P/N OP1 ZGJ 

Voffsei = 1.0 mV 

Ibiaa * 5.0mA 
Gain; = 40V/mV 
(quantity limited) 


4K STATIC RAM 
IELL-OFF 

10/S9.90 



Same as TM34044 
bul designed Epedlicalfy 
for £-00 based aysiems. Thig, 
ib a ful spec 4Kx1 RAM. 450nS 

onset p/n ziio&e i 04-4 while sutjpv&sis. 


Zifog 

Z 8 CPU 

with 

TINY 

SASIC . 

Deb ug p rog. $49.95 

Plus 6132 companion 
quasi-static RAM 29.95 


g 


c=i5ifl> 


\\ E-LtHKER 


o o°o n 


“BUNKER" w, rt 

second! to sound. Compterta, 
toady to wo8f 
Sold at Nieman Marcus 
for60.95 ACPS49.95 
I, yellow, preen |_EI?£ 


CONNECTORS 


DS25P (R32321 $3.25 

DB25S Female 3.75 

Hood 1.25 

Sot with Hood, Sale 7.50 

22/44 5/T„ KIM 2-95 

43/0S S/T. MOT 6.50 

50/100 S-100 Connector w./W 4.95 

50/100 3-100 Connector S/T 3.96 


Full ASCII 

Encoded Keyboards 

ncjii ZB-Charactor, 58-Key 
Typewritter 
Format 

tor 

AlphsmumErtc 

Entry 

VP-606 Async serial OUlpul R&g 599.00 

acpSALE ... $69.95 



MICROPROCESSORS 


$99ufl} mofl-l 06O2P 1J.B5 

KEEl 2301 B.BQ B03S H.BS 

9&r, £901A 14.95 BKH 12.35 

11 $5 9900JL 49.BE B073N 34.95 

I 16.94, fl5£H B.BE 0755 49.95 

lfi.fli 6502A 10.B5 0745 49.95 

9 FS IMS rQO 29.95 0809 3d 00 

4.74 6500 11.75 BOH. 49.95 

14.94 65000 19.96 68CC0 *2995 





655t 

zsso-piq 

29DA-PIO 

ZBO-CTC 

Z30A-CTC 

Zrq-dma 

ZBOA-DMA 

Z8Q-SK3 

zboa-sio 


19.95 
6.50 
9.60 

6.50 

9.50 

10.96 

27.95 

24.95 

29.95 


MOS PROMS 


376416Kk 0)TS 569.95 270B(45OnSl 55.75 

2732J4M&)TS 1295 2708 (66C*n5l 5 25 

2/16/2516; 5V <7P2A 5 75 

|2K)iB)TS 7 BE MM82Q3AQ 14 50 

1MS2716, 5V. 1ZV 17 W MM5204Q 895 

276S. 6V, (460HS) S5D 


HI-TECH 


Ifl.M 


2513-001 ISVl Jn(K' 
£Sl3-a(15|i^-jn«r 10.95 

2ai3-WN3|$ViLi]*P 14 95 
MCW671D A5CII SlKitd 1 2 1)5 
MC.Vc6/lD M.ilt; Sii-rnbaJ 119b 
UltVK/bnA^Cmli^ 1145 
' 24 95 
23 95 
3B.95 
14.45 
44 95 
MAS 
1:0.95 
IMS 
rlH 
22.00 
11511 


1791-01 O.jI ricp^ 
i m Um rmm 
| 7»3 0D. m fincov 
IT37 OH □iriKflS' 

1631 Jalj :,i 11 ;HLii■ 
JE4j Ck*> 

H-flJd 3 64 Bnay 
870> 1064 BKarv 
ares SUITS 
$1® Vsll 14 fi«i Cnw 
1750 Z'/i tUKtBCn 
1-10SL5 6 ■ail 
14111 Leant 
HACOi frbA 


CAnirn 

»11 Firalrai Gemraa 

MM«4 V£0 

LM566 VC1I 

KR2S06 r«HMl Benin 

lilfttiav. ifU) 

/|YSH?IJ(5V. 1210 

AV5 Kff l4Ai‘161215- 14V 

AY5E0;5A/1&fi3|5ti 

II4UD3 

|I*MD3 

23M U5HT 

1671B Asl rfii 

Mi:'44 11 

*702 

MD194I 

LUMSDlt. 

IH£&2iO 

AT5-23.76 


595 AV5-3603 

595 MM5740AAC 


SOCKETS 


"695 

I5.« 

117* 

1175 


m 


LOW PROFILE 
SOCKETS (JIN) 


1-24 25-49 


3 pin LP 

16 

IS 

.14 

14 pin LP 

-20 

10 

.16 

ISptoLP 

,22 

Jtl 

20 

IB pm LP 

.29 

.26 

^27 

20 pin LP 

.34 

.32 

.30 

22 pm LP 

.2® 

27 

24 

24 pin LP 

.38 

27 

.36 

2B pm LP 

.45 

44 

.43 

40 pm LP 

EO 

-59 

.SB 


3L WIRE WRAP 
SOCKETS (GOLD) 


if 


10 pin 

14 pin 
16 pin 
10 pin 

20 pth 

22 p*n 
24 pm V 
LIB pm V 
40 pm V 


ww 

ww 

ww 

ww 


100 
1.36 
1.26 
1.53 
2.09 


SUPER 1C CLOS 


70HOSK 

76M06 

7SM.G. 

LM10SAH 

LM300M 

LM301CN 

LM3Q4H 

LM30SH 

LM306H 

LM307CW 

LM30BCM 

M309-K 

UVl3t0CN 

LM311D/CN 

LM312H 

LM317T 

LW316CN 

LM31BN/H 

LM320K-XX' 

LM320T-XX- 

LM320H-XX* 

LM323K 

LM324N 

LM337K 

LM333K 

LM339N 

LM340K-30C 

LM340T-XX* 

LM34QH-XX* 

LM344H 

LMS40H 

LM350K 

LM366CH 

LMMON 

LM372M 

LM376W 

LM377N 

LM3@0Ch|/N. 

LMSfllN 

LM363T 

LMLifi6N 

LM367N 

LM390N 

NE&31V/T 

NES6SV 

HE550N 

UE561T 

NE565N/H 

WE5Q0H/V 

NE567V/H 

NE502N 

Uyl702H 

UJ/D%I/H 

LM7T0N/H 

LM711N/H 

LM715N 

LM72LJW/H 

LM733N/H 

LM739N 

LM741CN/H 

LM741CN-14 

LM747WH 

LM74SM/H 

LM76GCN 

LM1310N 

MCI 330 

MC13&0 

MCI 350 


74500 S .39 

74502 .43 

74503 45 


$5.95 

1.40 

1.49 

2.96 


1.96 

1 .S 0 

3.25 


175 

1 70 

1.49 

1.25 
1.35 

1.39 
1 25 

4.95 

95 

595 

8.95 
9$ 

I 75 
125 
1 25 
T.9S 
l 20 
5.60 
.96 
1 49 

1.95 

3.75 
2.7$ 
MB 
1.79 
1 95 
1-25 

1.40 
1 96 

3.75 
39 
90 

19.95 

1.25 
1 75 
1 50 

2.75 
1.99 

29 

75 

39 

1.95 
65 
93 

1.15 

33 

10 


2.9£ 
1 90 
t.95 
t.9$ 
t 76 


LMt414M 

LMM5&CN™ 

MCHaBAI 

MC14S9N 

LM1406N 

LM155WJ 

LM132QN 

LM1330W 

LM1S0SN 

LM2111N 

LM2900N 

J-M20OIN 

LM2917N 

CA3013T 

CA301ST 

CA302IT 

CA3023T 

CA303ST 

CA3039T 

CA3046U 

LM3053H 

CA30G9M 

CA306ON 

CA3062M 

LM3066N 

CA30S0T 

CA9C6lh 

CA3O02N 

CA3063N 

CA3DB6N 

CA3059W 

CA309BM 

CA3O07N 

OA3130T 

CA3140T 

CA3146N 

CAST SOT 

CA3190N 

CA341QN 

MC3423N 

MC3460N 


CA3B00N 

LM39O0N 

LMBSOSN 

LM3909N 

LM39T4N 

uvisaisw 

LM3915N 

RC4131N 

RC4136N 

HC41S1N 

PIC4I94TK 

RC4135TK 

ULN2001 

ULN20CG 

SH7M&0M 

SN75451N 

SN7&4S2N 

&N7S4S3N 

S7J75454N 

3N75491 N 

SN7S492N 

3ftl75493N 

5N75494N 

TL494CPJ 

TL490CP 


.95 

arc 

1.75 
.99 

2-60 

2.95 
2.1 S 
1.99 
340 
2.09 

2.75 
1.29 
1 29 
1 49 
3.19 
3 10 

4.95 
l 49 
129 
1.69 
1.69 


1.99 
1.30 
1 T9 

2.49 
1 10 
1 95 

.59 

1.49 

3.9$ 

3.95 


3.75 

3.95 

3.75 

2.95 
1.10 
3.70 
495 
5.40 
1.25 
1.50 

50 


4.20 

1 . 0 $ 


74S00 


74&T24 3.B9 
745133 .54 

74SI34 .66 


74S244 32.99 
74S251 1.35 

745253 1.35 


74304 

.32 

74S13S 

1.15 

74S2S? 

T.29 

74SQ5 

.52 

74S136 

1.59 

743265 

1.29 

74S00 

.43 

745138 

1.29 

74S2KJ 

.75 

74S09 

.49 

74S139 

129 

74S26U- 

279 

74Stt? 

.42 

743140 

.73 

743207 

2.00 

74&I 1 

,42 

743t&t 

1.29 

74S260 

2.65 

74ST5 

.42 

743153 

t.29 

743373 

3.10 

74S20 

42 

743157 

1.29 

743374 

3.10 

74322 


743156 

1.29 

743337 

2.75 

74330 

.42 

74St50 

2.79 

745471 

795 

74S32 

.49 

74ST74 

1.49 

743472 

7.95 

74S36 

1.19 

743175 

1.49 

743473 

7.95 

74S40 

40 

743133 

2,60 

743474 

0,05 

74351 

.42 

743194 

1.69 

745475 

9.95 

74E64 

46 

743193 

T.69 

745570 

5.75 

74365 

46 

743196 

1.00 

743671 

5.75 

74S74 

59 

743240 

2.75 

74S&72 

3 95 

74386 

.72 

74S241 

2.75 

743573 

3.95 

74S112 

.72 

743242 

2.99 

743940 

2.00 

743113 

.72 

743243 

2.90 

743941 

2.90 


DIP 

SWITCHES 


2 Posilpon £ 99 

4PQBiljan 1.10 

5 Posihon 1 20 

6 Position 135 



7 Positwjn £t,39 

a Position i.49 
OFOaitkHi t.G& 
lOPosthcHi V69 


MUFFIN® FAN 

The dependable, low 
cose, largest selling fan 
lor commercial cooling 
applications 
• 105cfm fr&e sir delivery 
■ 4.68' sa xi.SOr'deep 
Weighl ■ 17 oz. 

SPECIAL PURCHASE 

*C* $9.50» a . 



EOUT SPECIALS 


ULN20O3 

2/SI .99 

2N6121 

3^£1 DO 

SQ0OA CPU 

2.93 

5027 CFfT 

£9.95 

7443666 

3/1.99 

SIS 2852 

395 

2102 RAM 

,76 

11C24 

895 

74L5377 

2/1.39 

7 S526/ 

1.96 

4060 RAM 

1.40 

95HQ3 

2-60 

74LS241 

2/1.99 

2758 EPlTOM 

2.05 

6)4300 CPU 

14.93 

MM5320 

5.93 

0269 

8.23 

74173/8T10 

5/1.99 

746367 

1.08 

9131 FWM 

1.99 

S6$l RAM 

2.96 

ZflDACPU 

4.95 

2706 EPROM 

3/20.05 

EMM4402 

1.99 

LM7330IN 

3/120 

6S22 

8.96 

74LS93 

3/1.00 

1103 RAM 

3/1.50 

MC14T4 

3/1 99 

6502 CPU 

6.9$ 

2114 

8/1450 

6700 A/D 

2/16.95 


" CP/M trademark of Digilal BeSsarth. Aftple tfadeiitatk 61 Aflple Computer 


TOli FREE 

800-854-8230 

THU 

910-595*1565 


7400 £ 

19 

7475 3 

i 38 

74181 $ .86 

7401 

.22 

7476 

.34 

74182 

80 

7402 

22 

74/9 

4.E0 

74163 

.87 

7403 

.22 

7480 

49 

74164 

.87 

7404 

.22 

7482 

.95 

74165 

.87 

7405 

.23 

7483 

.55 

74166 

1 20 

7406 

.35 

7403 

.63 

74167 

1 85 

7407 

.35 

7486 

35 

741/0 

169 

7403 

26 

7489 

1.75 

74172 

475 

7400 

.23 

7400 

.39 

74173 

.79 

7410 

22 

749t 

.07 

74174 

.89 

7411 

.29 

7492 

45 

74175 

.8$ 

74t? 

20 

7493 

.45 

74178 

.75 

7413 

39 

7404 

69 

74177 

.75 

74t4 

59 

7406 

06 

74T79 

1.34 

7416 

.29 

7496 

C9 

74180 

,75 

7417 

2B 

7497 

2.90 

74181 

1.75 

7420 

22 

74100 

2.90 

74182 

.75 

7421 

.35 

74107 

.32 

74t04 

2.2$ 

7422 

29 

74109 

.37 

74185 

225 

7473 

20 

74116 

1 96 

74188 

9.95 

7425 

.29 

74121 

.29 

74183 

3.90 

7426 

.29 

74122 

30 

74100 

1 1$ 

7457 

.25 

74123 

.59 

74191 

T.15 

7429 

45 

74125 

39 

74192 

85 

7430 

.23 

74126 

44 

74193 

tth 

7432 

.29 

74128 

.59 

74194 

.05 

7437 

25 

74132 

69 

74195 

.68 

7438 

29 

74130 

.76 

74196 

.85 

7439 

.29 

74139 

.95 

74107 

06 

7440 

.19 

74141 

If 

74193 

1.39 

7441 

70 

74142 

296 

74193 

1.39i 

7442 

.57 

74143 

2.95 

74221 

1 19 

7443 

.95 

7414-4 

: >: 

74251 

95 

7444 

.05 

74143 

62 

74273 

1.05 

7445 

.79 

74147 

1.95 

74273 

1-89 

7446 

.79 

74148 

1.20 

74270 

75 

7447 

.05 

74TSO 

T.09 

74283 

1.40 

744/J 

70 

74t$l 

Sr 

74234 

3-90 

7450 

19 

74152 

.67 

74236 

-1 90 

7451 

.10 

74153 

67 

74290 

l 25 

7463 

.19 

74164 

i te 

74296 

.86 

7454 

.10 

74156 

.78 

74366 

.63 

7459 

■25 

74156 

78 

74066 

.83 

7460 

.23 

74157 

.60 

74367 

.06 

7470 

.29 

74158 

1.65 

74368- 

.88 

7472 

.20 

74159 

2.49 

74390 

1 43 

7473 

.34 

74160 

.60 

74003 

1.90 

7474 

34 



74490 

1 90 


1 

74LS00 



74L500* .26 

74(-S 1 T3 % 43 

74LS245S220 

74LSD1 

.20 

74LS114 

43 

74L5247 

1.10 

741S02 

.20 

74LS122 

55 

74LS248 

1.10 

74LS03 

26 

74L3123 

1.19 

74LS240 

1.10 

74LSD4 

35 

74L3124 

1 35 

74L5251 

1.40 

74LBOS 

2B 

74LJS125 

as 

74LS253 

1.40 

74LSQ3 

46 

74LS126 

52 

74LS257 

86 

74LSDS 

35 

74LS132 

79 

744S25S 

36 

74L510 

M 

74LS13S 

43 

74LS2S9 

2.Q5 

74LS11 

.39 

74LS13B 

ad 

74LB2GO 

.65 

74LS12 

.3$ 

74LS139 

.as 

74L3261 

2.49 

74L513 

47 

74LS>4$ 

' 25 

74L3266 

.50 

74L314 

.95 

74L5148 

■ 40 

74LS273 

t.75 

74LS1S 

.33 

74L3T51 

79 

74LS275 

4.40 

74LS20 

.26 

744.3133 

.79 

74LS27S 

.39 

74LS21 

.33 

74LS1S4 

1 70 

74LS203 

.09 

74L322 

.33 

74LS155 

1.19 

74LS290 

.99 

74L326 

33 

74L3136 

Stt 

74LS293 

.99 

74LS27 

.33 

74LS157 

t- = . 

74LS295 

T.10 

74L326 

.33 

74L315B 

75 

74LS20B 

1.19 

74LS30 

.26 

74LS16G- 

105 

74LS324 

1.73 

74L332 

-33 

744.3161 

1 is 

74LS347 

1.03 

74LS33 

,65 

74LS162 

105 

74LS345 

1.96 

74L337 

.45 

74LS163 

1 05 

74U3352 

1.19 

74L636 

.39 

744.3164 

1.19 

74LS353 

1.19 

74L340 

-36 

744,3166 

66 

74LS363 

1,49 

74LS42 

,79 

74LS106 

248 

74LS365 

.69 

74LS47 

.79 

74L&188 

T.15 

74LS366 

.69 

74L&4B 

.96 

74L3T69 

1.15 

74LS367 

.eg 

74LS51 

.20 

74LS170 

100 

74t$36S 

.60 

74LS54 

.20 

74LS173 

83 

7-4U5373 

1.09 

74L555 

.29 

74LS174 

.80 

74LS374 

l.BS 

74L373 

46 

74L3I7S 

59 

74LS37S 

.60 

74LS74 

,42 

74LS101 

2.20 

74LS377 

1,05 

74L375 

.59 

74L3190 

1.15 

74LS3B5 

1.95 

74LS76 

.46 

74LS191 

1.15 

74LS30G 

.65 

74LS70 

46 

74U3192 

96 

74LS390 

1.0$ 

741.S83A .70 

74LS19G 

90 

74LS3S3 

1,05 

74LS85 

1.19 

74U3104 

1.15 

74L3395 

1.70 

74LS86 

45 

74LS196 

.95 

74LS3S9 

2.35 

741,300 

$7 

74L3106 

96 

7463424 

2.0$ 

74L392 

75 

74LSI07 

.30 

74LE068 

1.75 

74L393 

.75 

74LS221 

1.15 

74L5G70 

2.29 

741396 

66 

T4US240 

1.6Q 

81L396 

1.69 

74LS0S 

.06 

74LS242 

1.69 

01L396 

160 

74L31Q7 45 

74LS243 

1.69 

81LS07 

1.00 

74LS109 45 

74LE244 

1.40 

81LS96 

1.68 

74LS112 43 


_VOLUME PRICING 


4002 

35 

4041 

1.2$ 

4004 

295 

4006 

1 06 

4042 

.95 

4090 

2.29 

4007 

.25 

4043 

.35 

4009 

2.25 

4008 

1.39 

4044 

.35 

14403 12.95 

4000 

45 

4046 

1.7$ 

14409 

12.93 

4010 

.45 

4047 

1,2$ 

14410 F2.®$ 

4011 

.35 

404S 

.99 

14412 

1295 

4012 

22 

4049 

.45 

14415 

B.95 

4013 

.45 

4060 

.69 

14419 

4.95 

4014 

1.39 

4051 

1.10 

4001 

,3® 

4015 

1.15 

4052 

1.10 

4502 

T.85 

401 e 

.59 

4033 

1.10 

4503 

.69 

4017 

1 19 

405$ 

3.9$ 

450$ 

e.®$ 

401B 

69 

4050 

2.95 

4508 

7$ 

4019 

.45 

4059 

9.26 

4507 

.95 

4020 

1.10 

4060 

1.39 

4609 

3.75 

4021 

1.1® 

4068 

,7$ 

4610 

1.19 

4022 

1.15 

4069 

.3$ 

45t1 

1 19 

4023 

.28 

4070 

49 

4512 

t 39 

4024 

.75 

4071 

.33 

4515 

275 

4025 

2$ 

4072 

3$ 

4$ie 

14$ 

4027 

.65 

4073 

35 

4513 

1.39 

4023 

.35 

4075 

.33 

4520 

1.23 

4023 

1.29 

407$ 

1.23 

4$5$ 

4 ®5 

4030 

.45 

4077 

35 

4555 

.99 

4031 

3.25 

407B 

35 

4505 

2.25 

4032 

2.13 

4081 

35 

80095 

1.50 

4034 

3.2$ 

4082 

3$ 

80097 

1-26 

4035 

95 

408$ 

1 85 




Mailorder P.0 Box 1T329 Indnt, CA 92713 

R etifl: 131 DO I. Edlnger. S a r I a Ana CA 92705 
|714) 55B-8B13 

542 Vf. Trimble. San Jaia r CA 05131 
|4Q3) 949-7910 


TERMS: MO Csan^ra Check Bar» Wire Peraorsai 
cheeks allcw 2 VR«et!s Kx processing Incimia Dhvers 
Ljoenas and t-eUil ceu d * a v.ss. MC M/EX. eg sdd JN 
aurwee cOsrge. Adtl St: shepinj s ivaixUnvj. *• 32, 
yilHdnsve* is greater. AckS 10S iw loreigii orders or dS 
Pirfcei Poet sricAjde Telephone- Jipmbeif HO CODs. 
PficeB sutneol to chohije wilNwl nonce. Seme ilem& 
Butted lo pr®r sale We reserve ska ngw to aibeniulfl 
menu feci trer Retell prices may vary 


Circle 8 on Inquiry card. 
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ALL SALES ARE MADE SUBJECT TO THE TERMS OF OUR 90 DAY LIMITED WARRANTY. A COPY OF THIS WARRANTY IS AVAILABLE FREE. ON REQUEST. 


DIGITAL RESEARCH COMPUTERS 

(214) 271-3538 


32K S-100 EPROM CARD 

NEW! 



$79.95 

KIT 


USES 2716's 

Blank PC Board - $34 

ASSEMBLED & TESTED 
ADD $30 

SPECIAL: 2716 EPROM a {450 NS) Are $9.95 Ea. With Above KiL 


KIT FEATURES 

1 Uses +SV only 2716 fZKxS) EPROM s 
2. Allows up to 32K ot software on line! 

3 IEEE S-100 Compatible 

4 Addressable as two Independent l&K 
blocks. 

5 Cromernco extended or N onhslar bank 
select 

6 On board wail state circuitry if needed 


7 Any or ail EPROM locations can be 
disabled 

6 Double sided PC board, solder-masked 
silk-screened 

9 Gold plated contact fingers 

10 U ns elected EPROM s automatically 
powered down tor low power 

11 Fully bufferPd and bypassed 

T2 Easy and quick to assemble 


16K STATIC RAM KIT-S 100 BUSS 


PRICE CUT! 




KIT FEATURES 

t Addressable as tour separates 4K Slocks. 

2 ON BOARD BANK SELECT circuitry fCro- 
memco Standard 1 ) A [lows up to 512K on line 1 

3 Uses 2114 (450NS) 4K Static Rams 

4 ON BOARD SEl ECTA&LE WAIT STATES 

5 Double sided PC Board, with solder mask and 
silk screened layoul Gold plated contact fingers 

6 All address and data lines fully buffered ASSEMBLED & TESTED-ADD $35 

7 Kill includes ALL parts anri sockets. 

8 PHANTOM is jumpered to PIN 67 
9. LOW POWER under 1 5 amps TYPICAL from 
the +S Volt Buss 

10 Blank PC Board can be populated as any 
multiDle of 4K 


BLANK PC BOARD W/DATA S33 
LOW PROFILE SOCKET SET-SI 2 
SUPPORT ICS 8 CAPS-S 19.95 


OUR #1 SELLING 
RAM BOARD! 


STEREO! 

S-100 SOUND COMPUTER BOARD 


COMPLETE KIT! 

$3495 

(WITH DATA MANUAL) 


AI last, fin S-100 Board (hat unleashes the full power of two 
unbelievable General Instruments AY3-8910NMOS computer 
sound 1C 5 . Allows you under tola) computer control to 
generate an infinite number of special sound effeels for 
games or any other program Sounds can be called m BASIC. 

ASSEMBLY LANGUAGE, etc 
KIT FEATURES: 

* TWO Gl SOUND COMPUTER ICS 
+ FOUR PAHALLEL I/O PORTS ON BOARD 

* USES ON BOARD AUDIO AMPS OR YOUR STEREO 

* ON BOARD PROTO TYPING AREA 

* ALL SOCKETS. PARTS AND HARDWARE ARE INCLUDED 

* PC BOARD fS SOLDER MASK ED, SILK SCREENED WITH GOLD CONTACTS 
+ EASY QUICK. AND FUN TO BUILD. WITH FULL INSTRUCTIONS 

* USES PROGRAMMED I/O FOR MAXfMUM SYSTEM FLEXIBILITY 
Both Basm and Assembly Lanquage Programming examples aie included 

SOFTWARE: 

SCL 1 " is now available! Our Sound Command Language makes writing Sound Effects programs 
a SNAP! SCL 1 " also Includes routines for Regisier-Examine- Modify, Memory‘Examine-Modify, 
and Play-Memory. SCL™ is available on CP/M* compalible diskette or 2708 or 2716. Diskette - 
$24.95 2708 $19-95 2716 - $29.95. Diskette includes I he source EPROMS are ORG at 

EQ00H (Diskette Is 8 Inch Sdtt Sectored) 


BLANK PC 
BOARD W/DATA 
$31 


64K S100 STATIC RAM 

$ 399 00 k,t 


NEW! 

LOW ROWER! 

RAM OR EPROM! 

BLANK PC BOARD 
WITH DOCUMENTATION 
$55 

SUPPORT ICs + CAPS 
$17.50 

FULL SOCKET SET 
$14.50 

FULLY SUPPORTS THE 
NEW IEEE 696 SI00 
STANDARD 
(AS PROPOSED) 

FOR 56K KIT $349 
ASSEMBLED AND 
TESTED ADD $40 



FEATURES: 

* Uses new ZK x S (TMM 2t}16 or HM 6116) RAMs. 

* Fully supports IEEE 696 24 BIT Extended 
Addressing. 

* 64K draws only approximately 500 MA. 

* 200 NS RAMs are standard. (TOSHIBA makes 
TMM 2016s as fast as 100 NS. FOR YOUR HIGH 
SPEED APPLICATIONS,) 

* SUPPORTS PHANTOM (BOTH LOWER 32K 
AND ENTIRE BOARD). 

* 2716 EPROMs may be installed In any of lop 48K. 

* Any or the top 8K {E000 H AND ABOVE) may 
be disabled to provide windows to eliminate 
any possible conflicts with your system monitor, 
disk controller, etc. 

* PeHect for small systems since BOTH RAM and 
EPROM may co-exist on the same board. 

* BOARD may be partially populated as 56K. 


64K SS-50 STATIC RAM 
$OQQ00 

(48K KIT) 


NEW! 

LOW POWER! 
RAM OR EPROM! 

BLANK PC BOARD 
WITH 

DOCUMENTATION 

$52 

SUPPORT ICs + CAPS 
SIB. DO 

FULL SOCKET SET 

$15.00 

56K Kit $349 
64K KIT $395 

ASSEMBLED AND 
TESTED ADD $40 



FEATURES: 

* Uses new 2K * 8 (TMM 2016 or HM 6116) RAMs. 

* Fully supports Extended Addressing. 

* 64K draws only approximately 560 MA. 

* 200 NS RAMs are standard. (TOSHIBA makes 
TMM 2016s as fast as 100 NS. FOR TOUR HIGH 
SPEED APPLICATIONS.) 

* Board is configured as 3-16K blocks and 8-2K 
blocks (within any 64K block) for maximum 
flexibility. 

* 2716 EPROMs may be Installed anywhere on 
Board- 

* Top 16K may he disabled in 2K blocks to avoid 
any I/O con I fie Is. 

* One Board supports bolh RAM and EPROM, 

* RAM supports 2 MHZ operation at no extra 
charge! 

* Board may be partially populated in 16K 
increments. 


SPECIAL PURCHASE! 

UART SALE! 

TR1602B — SAME AS TMS6011, 
AY5-1013, ETC. 40 PIN DIP 


TR1602B 


$295 


EACH 


4 For M0 00 


4K STATIC RAM 

National Semi. MM5257. Arranged 4K x 1, +5V, 18 PIN DIP A 
Lower Power, Plug in Replacement for IMS 4044. 450 NS. 
Several Boards on the Market Will Accept These Rams. SUPER 
SURPLUS PURCHASE! PRIME NEW UNITS! 

8 FOR S16 32 FOR $59.95 


Digital Research Computers 

(OF TEXAS) 1 

P»Q BOX 401565 ■ GARLAND, TEXAS 75040 * (214) 271-3538 


CRT CONTROLLER CHIP 

SMC #CRT 5037. PROGRAMMABLE FOR B0 x £4, ETC. VERY RARE 
SURPLUS FIND. WITH PIN OUT. S12.95 EACH. 


NEW! G.L COMPUTER SOUND CHIP 

AY3-891D. As lealured in July, 1979 BYTE! A Fantastically powerful Sound & Music 
Generator Perfect for use wil h any B Bil Microprocessor Contains: 3 T one Channels, 
Noise Generator. 3 Channels of Amplitude Control 16 bit Envelope Period Control, 2-S 
Bil Parallel I/O 3 D lo A Converters plus much more' All in one 40 Pin DIP Super easy 
interface to the S-100 or olher busses $11.95 PRICE CUT! 

SPECIAL OFFER: $44^5 each Add $3 for 60 page Data Manual. 


TERMS: Add $2.00 postage. We pay balance Orders under $15 add 75$ 
handling. No C.O,D. We accept Visa and MasterCharge. Tex. Res, add 5% 
Tax. Foreign orders (except Canada) add 20% P & H Orders over $50, add 
854 for insurance 


“TRADEMARK OF DIGITAL RESEARCH. 
498 BYTE July 1962 


WE ARE NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA. THE SUPPLIERS OF CPM SOFTWARE. 






































U.K. AND EUROPE: CONTACT VINCELORD LTD. 47 QOLDHURST TERRACE LONDON NWS 



“THE BIG BOARD” 

OEM - INDUSTRIAL - BUSINESS - SCIENTIFIC 

INGLE BOARD COMPUTER KIT! 

Z-80 CPU! 64K RAM! 
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THE BIG BOARD PROJECT: Three years In the works, and maybe too good to be (rue, A tribute to hard headed, 
no compromise, high performance, American engineering! The Big Board gives you all the most needed 
computing features on one board at a very reasonable cost. The Big Board was designed Irom scratch to run the 
latest version of CP/MV Just Imagine all the Off-the-shelf software that can be run on the Big Board without any 
modifications needed! Take a Big Board, add acoupteof 8 inch disc drives, power supply, an enclosure. C.R.T., 
and you have a total Business System for about 1/3 the cost you mighl expect to pay 


*399 


QA jNK KIT 

BASIC I/O) 


FULLY SOCKETED! 


FEATURES: (Remember, all this on one board!) 


SIZE; BVi x 13V* IN. 

SAME AS AN B IN, DRIVE. 
REQUIRES; SV @ 3 AMPS 
♦ - 12V @ .5 AMPS- 


64K RAM 


24 x 80 CHARACTER VIDEO 


Uses industry standard 4116 RAM S. All 64K Is available to Ihe user, our VIDEO 
and EPROM sections do not make holes in system RAM, Also, very special care 
was taken In the RAM array PC layouMo eliminate potential noise and glitches 

Z-80 CPU 


With a crisp, flicker-free display lhal looks extremely sharp even on small 
monitors, Hardware scroll and Tull cursor control. Composite video or split video 
and sync. Character set is supplied on a 2716 style ROM, making customised 
fonts easy Sync pulses can be any desired tengih or polarity. Video may be 
inverted or true 5*7 Matrix - Upper & Lower Case 


Running al 2.5 MHZ. Handles all 4116 RAM refresh and supports Mode 2 
INTERUFT5- Fully taultered and runs 3060 software. __ 


FLOPPY DISC CONTROLLER 


SERIAL I/O (OPTIONAL) 


Full 2 channels using Ihe Z90 SIO and the SMC 8116 Baud Rale Generator. FULL 
RSZ32I For synchronous or asynchronous communication, to synchronous 
mode, Ihe clocks can be transmitted or received by a modern. Both channels can 
be set up for either da la-comm uni cation or data-terminals. Supports mode 2 Ini. 
Price for all parts and connectors: <49 


Uses WD1771 controller chip with a TTL Data Separator for enhanced 
reliability. IBM 3740 compatible. Supports up to four 8 Inch disc drives Directly 
compatible with standard Shugart drives such as the SAfiOO or SABO ID rives can 
he configured lor remote AC off-on. Runs CP/M* 2.2. 


TWO PORT PARALLEL I/O (OPTIONAL) i 


Uses Z-60 PIO, Full 16 bits, fully buttered, bi-directional. User selectable hand 
shake polarity. Set of all parts and connectors for para 11 □ I I/O: Si9.95 


BASIC I/O 


Consists ot a separate parallel port (Z80 PiO) for use with an ASCII encoded 
keyboard for input. Output would be on Ihe 80 x 24 Video Display, 


REAL TIME CLOCK (OPTIONAL) 


Uses Z-80 CTC. Can be configured as a Counter on Real Time Clock, Set of all 
parts; $9-95 _ 


BLANK PC BOARD — $149 

The blank Big Board PC Board comes complete with fuJI documentation 
(including schematics), the character ROM. the PFM 3.3 MONITOR ROM. 
and a diskette with the source of our BIOS, BOOT, and PFM 3.3 MONITOR, 


CP/M* 2.2 FOR BIG BOARD 


The popular CF/M* D O S- to run art Big Board is 
available far 5159,00. 


PRICE CUT! 


PFM 3.3 2K SYSTEM MONITOR 


The real power of the Big Board lies in its PFM 3,3 on board monitor, PFM commands Include: Dump Memory, Boot CP/M *, Copy, Examine, Fill Memory, Test Memory, Go To, 
Read and Write I/O Ports, Disc Read (Drive Track. Sector}, and Search, PFM occupies one of the four 2716 EPROM locations provided. 

Z-60 is a Trademark of Zllog. 


Digital Research Computers 

^ (OF TEXAS) r 

P.O. BOX 401565 * GARLAND, TEXAS 75040 • (214) 271-3538 


TERMS: Shipments will be made approximately 3 to 6 weeks after we 
receive your order. VISA, MC, cash accepted. We will accept COD’s (tor the 
Big Board only) with a $75 deposit Balance UPSCOD Add S4.Q0shipping. 
USA AND CANADA ONLY 


‘TRADEMARK OF DIGITAL RESEARCH. 


NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE ORIGINATORS OF CPM SOFTWARE 
**1 TO 4 PIECE DOMESTIC USA PRICE. 
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5W7409N 

,20 

SN7472N 

.29 

SN7415GN 

,» 

SN740] N 

.20 

5N 7471N 

,35 

SN74167N 

.69 

SN74Q3N 

-ft 

S N 7*7* N 

-35 

SN74110M 

-89 

SIN7W3N 

.ft 

SN747SN 

.49 

SN74I61N 

.ft 

5N7404N 

-ft 

SN7470N 

,36 

SN743G3N 

.99 

5N7405N 

.29 

SN7479N 

5,00 

SNf4!63N 

,89 

SM7406N 

.35 

5NT489N 

.50 

SN74IMN 

.89 

5N74JJ7N 

■ 35 

5N7482N 

.99 

SN74(65N 

.89 

SN7408N 

.59 

SW7483N 

.69 

SIM741S6N 

3-25 

SN7409N 


SN7485N 

19 

SNJU67N 

2.74 

SN7439W 

25 

SIN74WN 

-35 

5N74S7QN 

1.95 

SN7411N 

.» 

SN7489N 

1.75 

Sr474l73M 

4,95 

SN74I2N 

,35 

SN7*»N 

-49 

SN74J73N 

L39 

SN74I3W 

.40 

5N7*91N 

■59 

SNJ4IT4N 

.49 

5N7414W 


5N7492N 

,45 

SN7417SN 

.» 

S1NI7416N 

,29 

SN7443N 

.45 

SN74IJ6N 

,79 

SN74I7N 

.29 

SN7444N 

.68 

SNT4I77N 

.74 

SN7429N 

.25 

SN7495N 

.69 

SN74I79N 

1.49 

SN74J1N 

29 

SN7495N 

-ffl 

5N741WN 

,79 

5N7*2?hl 

■ *5 

SN7497N 

3.09 

SNJ4U1N 

2.25 

SN7423N 

.29 

5N74190N 

L49 

SN74I8JN 

,79 

SN742SN 

.» 

SN741D4N 

.03 

SN74I8IN 

2.49 

SN742EN 

.29 

SN7410SN 

J9 

SN?*lffiN 

2.49 

SN7427N 

-25 

SN74IQ7N 

,39 

SNJ41MN 

l.ft 

SN742B9J 

.49 

SN74i091V 

,39 

SN74191N 

IS 

SN7430N 

,ffi 

Sh4/*llfiN 

1-95 

3N74I32N 

-69 

SN7432N 


SNT4I21N 

.39 

SN7419JN 

JB9 

SN74J7N 

-25 

SN74I22N 

66 

SN74194N 

J9 

SN743BN 

.40 

SNT4I23N 

.59 

SN7419SN 

.69 

SI47439N 

.ft 

SN74iCN 

M 

SN741WN 

-69 

SM7440N 

.20 

SN7*lftN 

.49 

5N74197N 

,59 

5N7441N 

,89 

SIM74132N 

.75 

SN74194N 

1-49 

5N744JN 

,54 

SIM74136N 

.75 

SM74144N 

1.49 

SN7443N 

LID 

SN74I41N 

,99 

SN74221N 

l.ft 

SN7444N 

1,10 

SM74I42N 

3.25 

SN7425IN 

.94 

SM7445N 

.89 

SN?*U3N 

3.49 

SN74275N 

L» 

SN744GN 

.74 

SN7I144N 

3.49 

SM74279N 

,79 

SN7M7N 

.64 

SlM?*W5N 

,79 

SN74303N 

1-49 

SN7448N 

.79 

SN7*|47N 

l.S 

SN74ft4N 

2.95 

SN7459N 

-ft 

SN74148N 

1.39 

SN7428SN 

3.96 

SM7441N 

.ft 

SN74150N 

1J5 

5N74308N 

-» 

SN74S1N 

JO 

SN 7*151 N 

.69 

SM7436&N 

-59 

5N7454N 

-ft 

SN741S2N 

.69 

SN74367N 

.69 

5PJ7459A 

-ft 

5N74153N 

,79 

SM74364N 

.69 

SfrJ7*69N 

.ft 

SN74154N 

l.ft 

SM74390N 

1,49 

SPJ7479N 

.» 

SN741S5N 

.74 

SM74393N 

i-» 


74LSOO 
MLS01 
WLSD? 
74LS03 
7*LM* 
7*LS* 
ftL500 
7*L5Q9 
74LS1G 
HL5JL 
7*1.512 
7*LS13 
f*L5]i 
74LS15 
WLSft 
74 LSI] 
74USj 

74 L 5ft 
741. SJ7 
74LSZ0 
7*L5» 

74LS33 

74L537 

WLsa 

74LS40 

7*LS42 

7*4,547 

7*1-548 

/*L5*9 

7*4.54] 

7ALS54 

744,554 

7*1.573 

74LSW 

74L576 

74L576 

74LS7S 

HLJg 

T*l58S 

KL9f 

7IL59Q 


74LS 


74L592 

?*LS43 

74LS96 

741,5* 

Nop? 

74LS1H 

74i,SJ]3 

Mi siu 

74LS1U 

744.5333 

74LS3S3 

3lK£ 

Ml 

pura 

74L5H3 

MEiui 

74LSJJH 

74u&5^ 

?*i_S]5J 

ULS1S3 

Mi pi 

stun 

Mtsp 

7ALS35S 

74L5360 

WLSlfil 

• 

74LSJ63 
74L5J&4 
74LS16S 
74L53H 
74LS169 
.■■4L5..-J 
7* LSI 73 
7<LSIH 
MLSLtt 
»LSl*l 
MLS 190 
HLS19I 


1.14 

Eg 

i ib 

, 1 

1.15 


74L519J 
74 L Sl'93 
74L51W 
S]95 
7*1 5197 
74 L 5721 
7*1-53*9 

HL524J 

nlSr 

741-52*3 

74L5S44 

74LS245 

T4LSZ4J 

NtHi 

rtLSSSl 

Mwaji 

7«LSB7 

74LS248 

74L53M 

Nt» 

ML537J 
M L 5175 
74L53U 
=4lS?* 
NLsai 

74L529J 

74-L535? 

ML» 
74LS365 
74L53H 
MLSXF 
7* US 36? 
HLS373 

NLSJtt 
74LS374 
7*LSJM 
s L 5 21 

MLHi 

74LS67D 
BiLSft 
Hi 1.597 


US 

US 

US 

LIS 

1- 19 
1.19 
1,46 
| | 
15 

1.49 

1.49 

2- 95 
U9 
1.19 

Of 


149 

2.49 

2.49 


7*sm 
NSW 
745471 
74SW 
»5® 
74 5 Dfl 
74S4H 
74510 
7*511 
74515 
7*570 
7*522 
74530 
7*537 
74538 
7*5*0 
7*541 

74554 

74555 
7457* 

74556 
T4531? 
745113 
74SI14 


74S 


7*5124 
7* SIM 
74513* 
7*51 IS 
7*51* 
7451» 
745139 
7453*0 
MS] 51 
MS 153 
745157 
745158 
745E60 
MS 17* 
MSIft 
T45188 
745-94 

J4SI95 

7451% 

7*52*0 

7452*1 

7*52*2 


1 ,a 

l-JS 

2,95 

1,59 

L.59 

2,95 

1-95 

l.ft 

1. B 
2.04 

2. ® 
3.25 


MS?*! 

745244 

7*5261 

745243 

745257 

7*5298 

MS2M' 

74S28Q 

7*52*7 

7*5283 

7*53/3 

74537* 

7*5367 

74S471 

7*547? 

745473 

7*547* 

7*S471 

715570 

745571 

7*S537? 

745571 

74594Q 

74554] 


3,25 

3.25 
1.45 
1-45 
I.J5 
1-35 

.79 

2.95 

3.25 
i.75 
3.49 
3.49 

a.H 
10.« 

10.95 
10.35 

12.95 

12.95 

3.95 
IK 
9,55 

9.95 
1 IS 
3,15 


CAJ010H 

CA3013H 

CAMS3K 

CA3035H 

CA3tD9H 

CA3046N 

CA3C69M 


2.49 

1.36 

1.30 

3-25 


CA-LINEAR 

CA3CWM 3,25 
CAJCW0H [.ft 
CA3CS1N 2.00 
CA3S2N 2.00 
CA3D8JN I..60 

CA30ttN .85 


CAJM9M 

CA3396N 

CAM30H 

CAilftH 

CA31S0H 

CA340LM 

CA360ON 


CDt-DOQ 
CD4001 
CD*ffi? 
CO*«ft 
C 0*007 
CD* 009 
CD4O10 
CD40]] 
C 0*012 

CD4013I 

C 04014 
CD4D35 
CD+Oib 
CD401; 
CD40IS 
C 0*019 
CCM1H0 
CD*02L 
C 0*022 
CD4Q23 
CQ4Q2* 
CDA025 

ccwoa 

C 0*1177 
C 0*024 
CO4029 
€0*0313 
CD403* 
CD4QJS 
CD* 0*0 


■L.l-W 

ICDI 


CO-CMOS 


CD* 0*1 
CD*W2 
CD*»3 

cr>4044 

C 04046 
CD4HJ 
CLHM8 
CD*W9 
C 0*050 
C 0405 E 
C 0*062 
C 04063 
C 0*056 
C D*OH 
CM® 
CD4066 
CP4060 
CD* 069 
€D*Dra 
CO407] 
CD49J? 
CD4D73 
€0*975 
C 0*1176 
C 04978 
€0408.1 
€0*902 
CD41S3 


1-19 

I. 19 

J. 19 
2.99 
9.95 
1.49 


€0 4 D» 
CD4M6 
C 04597 
€0*500 
€0*519 
C 04611 
C Q*S1J 
CD*514 
C 13*515 
C 04616 
C 04518 
C 0*1519 
€0*520 
C 04536 
€0*528 
€0*539 
€0*4*1 
€□456? 
€ 04566 
C 0*583 
CD* 534 
CO*7?l 
€0*224 
MC1*4« 
MCL4410 
MCI4411 
M €1*412 
W1C144]9 
M €14*03 
MC 1*538 
PVIC 145*1 


1» 

1.39 

U9 

1.49 

3,96 

3-95 


i-95 

2.79 

JJ-St. 

2.79 

2.49 

.» 

J .99 
1-95 

17.95 

15.95 
16J5 

16.95 
7.95 

15.95 

2.49 
1-95 



LEDS atHHEEN 

r-TELU3W C-CLEW 


OPTO ELECTRONICS 

S*T 


DISPLAY LEDS 


LITROMIX- NATIONAL Stick Display Safe 


KO nuwrme 


HMMU* li 


... 


■■ >1 


IS B • B • • B 








■zFTlp- 


Z.4.B5 

SiS- 


■ElUill 

■Ct iM ■ II j 



■*»«: PBict 


COMPUTER GRADE CAPACITORS 


£ !i 
'£ 

ita ^ IS 


i* m ifl 

t\tn i S 


3 


*S9H 


3*.M , 11 

SB Aw', n 

W OM ^ I* 


DVEH 2DQQTMEB VALUES AVAILABLE 



LOW PROFILE 
(TIN! SOCKETS 

-34 26-*9 60-(M 

\J -15 -lb 

a .m -»* 


a pin 50 

14 Pin £© 
18 pin jG 
II pin 50 
34 pin SG 
38 p]n SO 
36 pm 5G 
40 Pin S€ 


SOLDERTAIL (GOLD) 
STANDARD 


no 

1.65 

L75 


BUY ONE, THE EECOKD UWITIS 1c MORE 


m 


soldebtail 

STANDARD I TIN I 

l-X S^9 SUP 


14 pin ST 
36 pin ST 
H Pin ST 
2* pm ST 
28 p m S T 
36 prn ST 
40 pm ST 


WIRE WRAP SOCKETS 
(GOLD) LEVEL #3 


* Plrt WW 
L9 pin WW 
I* pm W'.V 
M pm VVW 
18 pm WW 
30 pin WW 
22 pm WW 
34 pin WW 
25 pm Ww 
3Q pin WW 
49 pin WW 


L39 

LJ» 

2,19 

2,29 


1.53 

1.99 

2.99 


1-23 

U* 


SSa JUMPER AND CABLE ASSEMBLIES 

STANDARD DEP JUMPERS 



53* “liJ '.i 

si* m 7* 

BHfOiJa 
52* I* H 
?T* l«H 

tuttlli 

emwi raiijia 

PTI4 3 H* n 12* 

PrtM «4I173» 

DPI i n 51*11* u 

QJ1*3 !• miint 

DJI4J 14 

EMM 1 5»m >1 

□ IK) WlJJJt 

DJSil WIUH 

D*Z* ► M 51* IK U 

QJ142.*» I JR m 

DU4JM 1CMIH2M 


$10,00 Minin*um Order — U.S. Funds On!y 

California Residents Add 6% Sales Tax 
Postage — Add 5% plus $1,50 Insurance 
Send tor Monthly Sale Flyer* 



Spec Sheets — 25c each 
Send B8c Postage tor your 
FREE 19A2 JAMECO CATALOG 
Prices Subject to Change 

_ Mil/lw 

ameco 4 s 


ELECTRONICS 


1355 SHOREWAV ROAD. BELMONT, CA 940D2 
PHONE ORDERS WELCOME — (415)592*8097 


Kit* 

Part No, 

WSIPI 

70*5EV^K[L* 

7100CPL 

71O0.EV/KII* 

J197CPL 

7197EV7KH* 

7IJ0CPL 

I117CPL 

72DilDrt 

J2DSIPO 

73BEV/K(t* 

3206CJPE 

7afiCEV/Kll4 

7207A IPO 

ISOJAEV/KIt* 

72081 Pi 

7359IPA 

72161 PG 

TSIiEV/KIt* 

7ZHAIJ1 

72ISCUI 

7216DIPI 

72171 J] 

T217A1PI 

722* 7PL 

7226AUL 

722SAEV/Hli* 

72UIJE 

72*21JA 

TaeiJE 

7260IJE 

75551 PA 

755fitPO 

7611BC PA 

7832BCP A 

7H1BCPA 

76UCCPE 

7641CCPO 

J642CCPD 

TfiOOCPA 

UQSCCPD 

BD43CCPE 

KSSCCQ 

B2I1CPA 


OMuH^DIL 


\ 


Function Price 

C MOS Precision Timer 14.« 

Ston^itch Chip, XTL ?4.95 

3Vj Oleat A(70 (LCD Drive) 16.S 

(C. Circuit Board. Display 34,95 

Digit A/O (LEO Drive) 15.95 

1C. Circuit Board, DiipUy 29.95 

1(9 Digit A/D LCD Dl*. HLD- li.S 

3Vi Digit A/D LEO Dis. HLD- 17.95 

Low Battery Volt Indicator 2JS 

CMOS LED Stopwalcfi/TImer 12.95 

Stopwatch Chip. XTL 19.98 

Tone Generator 5,18 

Tone General dr Chip, XTL 12,96 

Oscillator Controller 6.59 

Fr*q. Cou nt er Ch Ip, XTL 17,95 

Seven Decade Counter 17.95 

Clock GenarelQr 3,» 

4 Punt, CMOS Stopwatch CKT 13.95 

4 Func. Stopwatch Chip, XTL 19,95 

8-Digit Univ. Counler C.A- 32.90 

I- Oifllt Freq, COU n ter C - A. 26-95 

1-Digit Freq, CounSer C-C. 21.95 

*-Diglf LED Up/Down Counter C A 12.96 
4*Dig It LED U h/Dow r> Coqn (er CC 1* X 
LCD *7* Digit UP Counter DAI 11,5 

I-Digit Unlv. Counter 

5 FundItm Counter Chip, XTL 
CMOS Bln Prog. Timer/Counter 
CMOS Dlvklt-by-256 RC Tlmgr 
CMOS BCD Prog. Tlmer/Countar 
CMOS BCD Ptog. TImer/Cpunltr 
CMOS 555 Timer rB DfnJ 
CMOS 555 Timer H* pin) 

CMOS Op Amp Comparator 
CMOS Oo Amu Eitt, Cmvr. 

CMOS Duel OP Amp Comp. 

CMOS TrF Op Amp Comp 


31.95 
7* ,95 
4,95 
2.06 
5.00 
5.25 
1.46 
2J9 
SMV 2.25 
5M V 2.M 
5MV 3,95 
LQM V 5.36 

CMOS quad Dp Amp Comp. LtJMV 7.59 
CMOS Quad OP Amp Comp, 10MV JM 
Voltage Convarler a.fi 

Waveform Generator 1.9s 

Monolithic Logarithmic Amp 21.60 

59PPm B*np—GAP Vpl| ReT. Dlede 2.50 

-— - 2.95 


?4€» 

74C 03 

74CM 

.'*CQfl 

74C10 

J4C1* 

7*020 

74C30 

74 €32 

AC42 

M 

MC7* 

74 c 85 

J4C86 

74CB4 

74C» 

74C93 

.» 

.34 

,» 

.34 

.34 

1 

!:* 

,79 

.79 

■a 

6,45 

!.» 

].29 

74C 

74C96 

7*€lDJ 

74C151 

T4C15* 

74CES7 

J4GI60 

74C183 

UC-A.' 

/4CI63 

74C164 
I4C17J 
74C3T4 
74CU5 

74C m 
74C193 
74C194 

i-H 

9.19 

2.95 

3.35 

2.25 

1.64 

1J» 

1 qy 

1.59 

1.54 

l.» 

1:8 

1:8 

lit 

7* €221 
TIC?4D 
74C244 
?*€373 
74C37* 

'*C-JW 

74C903 

7*C9tl 

74C912 

74C91S 

74C917 

74C922 

74C923 

74C925 

74C926 

63C9S 

MC97 

l.ft 

2.25 

2.25 

2.49 

2 :fg 

.59 

10,95 

W 

a 

S.76 

2.30 

7.50 

39 

.79 

LM0002CN 

6.65 



NE571N 

L95 

LMIOCLH 

*,» 

UiNfcMn 

LM7Q3CN 

.89 

LMUCLH 

4,75 

LMJ40T 5 

Lft 

LM7O0N 

& 

LHftTO-ON 

4.95 

LM340T-12 

l.ft 

LM710N 

,74 

TL071CP 

-79 

LM1UT-I5 

l.ft 

LM711N 

,74 

TL072CP 

1,34 

LMJ41P-5 

.75 

LM723N 

-59 

TLOACN 

2-*4 

LMJ41P-1? 

-ft 

LM733N 

l-oo 

LHOOiZCO 

35.SO 

LMi*lP-L5 

.ft 

LM73SN 

1,14 

TLSffiiCF 

U4 

LM3*2n-5 

,64 

LM741CN 

.35 

TL084CN 

2.19 

LMM2P-I2 

.54 

MC174iSCO 3.04 

LNflWCD 

35-60 

LM142P-S 

.64 

LM747N 

.79 

LM3DQH 

.99 

LMJ4BN 

1-S 

LM74BN 

.54 

LM30ICN 

.15 

LMJMK 

?.ft 

LME0J4N 

2.75 

LM30GH 

1,45 

LFftlN 

60 

LM131QP4 

1,45 

LM3MH 

1.95 

LF3MN 

1.00 

LMI468CN 

.59 

LM306H 

,99 

LF»N 

1.10 

L M|46S IV, 

l.S 

LM307CN 

.45 

LFftfir* 

UO 

LM1409N 

1-S 

LM3O0CN 

100 

LM3SBN 

LOO 

LM14HM 

l.ft 

LM309H 

1.95 

LMft9f* 

1.74 

LM35S6V 

1,75 

LMM9H 

l_ft 

LMJ70N 

*-49 

LM1IKMM 

2.46 

LMJ18CN 

l.ft 

LMJ73N 

3.25 

LMI07IN 

5.49 

LMJJl/ChJ 

.90 

LIM3T7N 

2.96 

LMJ872N 

5.*9 

LM312H 

2,49 

LM340m 

l.ft 

LM1877N-9 

3.26 

LM3171MP 

1-15 

LM381N 

1.95 

LM1SB9N 

3.20 

LM317T 

1-75 

LM382N 

1.70 

LM1B90N 

[.IS 

LM317K 

3.95 

LM3&4N 

l.ft 

L. M3O05T 

1.49 

LM3I8CN 

1.56 

LM386N-3 

].» 

LM2877P 

2.05 

LM319N 

1.96 

LMJS7N 

1.45 

LMZZ70P 

?.2S 

'LM32DK-D 

1,36 

LMJBN 

l.ft 

LM2S96P-] 

2.25 

LM220K-12 

1.36 

LM392N 

69 

LM31B9N 

2.95 

LM320X-16 

l.ft 

LFI08N 

4.00 

LM390DN 

.69 

LM.JWT-5 

].» 

LM344H 

5.04 

LM3005CN 

l.ft 

LM3WT-13 

i-ft 

TL4MCN 

4.49 

LM3909N 

1.13 

LMEOT-15 

l.ft 

TL496CP 

1 7S 

LM2914N 

3.95 

LM2J3K 

5.8S 

NE510A 

S.04 

LM3S15N 

3,95 

LM324N 

99 

NE529A 

4.45 

LMftlfiN 

3 ft 

LM329D? 

,65 

NF531H 

1.96 

RC4136N 

LH 

UWI331N 

3.96 

NE536H 

5,04 

RC4151NB 

3.95 

LM334Z 

1.30 

NE5401H 

ADD 

RC4194TK 

3.96 

LM33&Z 

UO 

NE544N 

4.95 

HC4ISSTK 

5.49 

LM336Z 

Lft 

MF6MA 

1.30 

LM45O0A 

3,ft 

LM337T 

1.95 

NE6S5V 

■ 39 

ICL80388 

*-95 

LM337MP 

LIS 

LM35SN 

,99 

LM13080IV 

1.29 

LM330K 

6.95 

NE564M 

Lft 

LM1J600N 

1.* 

LM339N 

,99 

LM565N 

l.ft 

ft! AN 

1-94 

LM3*0K-5 

L3S 

LMSUCN 

1.45 

75*50N 

.89 

LM340K-J? 

1.35 

LMS67V 

1.26 

76*SlCh| 

.38 

LM340K-I5 

Lft 

NE57DN 

l.ft 

ft*92 

M 


CAPACITOR CORNER 


BO VOLT CERAMIC DISC CAPACITORS 


1-9 (0-99 109* 


]£P99 J0Q4 


Value 
Id p r 
22 pf 

43 pi 

lfiDpr 

229 Pt 

419 pi 

100 VOLT MYLAR FILM CAPACITORS 

,091m r .13 .10 .07 I .02?ml 13 ,JJ .9 

,0922ml .12 .10 .07 £47ml .21 ,|7 .U 

.00* 7m 1 .1? . LQ .07 ,lmf .27 .23 35 

,01m7 .12 .10 .01 J J3m I .33 .37 .2? 

* 20% DIPPED TANTALUMS (Solid) CAPACITORS 


Value 
.991m F 

101 'u I 

JDIuF 
jO?2mF 
JM7LLF 
.1PF 


7»V 
. 15/35 V 
32/JSV 
.33/36V 
.47/26V 
.68/36V 
IJ/35V .39 


I, 5/35 V 

2.2/JSV 

J. 3/35V 
4,7/26 V 
6.0/BV 
15/25-V 
Z2/9V 


,*l 

51 


MINI. ALUMINUM ELECTROLYTIC CAPACITORS 
Axial 1-99 100-499 5004 Radial l-W laa-499 599+ 

,47/35 V .15 ,13 .12 


.47/50V 

1.9/50V 

3,1/SOV 


10/50V 

Z?/»V 

22/WV 

47/26V 


?20/59V 
*70/25V 
IDO0/16V 
330Q/15V 


.47/50V 
UO/lfiV 
1-9/SV 
1.0/MV 
1.7/MV 
4.7r2SV 
*,7/MV 
19/lfiV 
i 0/, : O v 
1D/S0V 
47/MV 
1D0/1W 

1DD/59V 

270/16V 

410/26V 


500 BYTE July 1062 


Circle 204 on inquiry card. 



























































































































































/^nc Mini Stereo AM/FM Receiver 

/ WITH KEA DF-HQNS3 — f or Joggers* CfcWm, Stalin 1 Spom Ennis 





elUflgti! 

balance controL Full fidellly ater-eo sound. Addi¬ 
tional black soft carrying case & shemitter strap. Bolt 
clip (hands free}. Operates on 3 A A cell ballades (not 
IncL). Compact size; X 4*4" k 1". Wt. 6 QZ- 

Model 2830 Ust Price $69.95 . . $34.95 



SPEAKERS 


2 %" Round — B Ohm 
.25 watt (4" Leads! 
Size; 2V-. 11 x *A” 

Pari No. Price 

A0201 SI .2 5 or 2/1.98 



2Vz" Square — 16 Ohm 
.25 WaH (4 mount, holes) 
Large Ceramic Magnei 
Size: 2%" * 2%" x V 

Pan No. Price 

SF-25016 .51.39 or 2J2.98 


8Q8GA/B08Q-A SUPPORT DEVICES- 

CPU 

K -4.1 M Irtpui/DuuMl 
Pilotey Incar«uni Cor.tr.?. 

B- ulr«c Lionel Hu' Drive* 

CkKb 

Ou- Dr |tjb4 

Svsiflm Cantrallar/Bm DM™ 

Sy hl arn Cc-n (rol ler 
h/b C«p|pa*r fur 4* 5*r»i 
MiyilLrinUlLMi'. ConrTL Ewmcrl 
hug. Comm. I/O (USftRTI 
Pro®. InltTvil Tlmar 
Pro,. Mnr4vn*ni IM £PPI] 

Priifl DMA Contra! 

Proa. Inlamjpl Control 
Prog CBT Cofilrollor 
Pro?. K**teipra/Olttiiiy |ral»rt*w 
Syitom Tirnln? tilnMiii 
1-htir B> Dirf-ct onil R*c*iv*r 
ECU B4-DLfflct400il 1 
*-BII Bi-C 

Omi L-itchHd Prr!.p*ii»l Driver 
Octal Latched F^rlohBfal Driver 

oB^g/agoo support devices - 

wcam mai 

upt? wite cipcx aran H AM 
ISSil Statk. HAM 
PBnon«ral Inter. Ad*Pl |MCStfll) 
PUOrHf ln|*irrufil ClillllOlltr 
IGJInSaii POM (MCHASWj 
Aiynchranoua COnm, A-C*#P*r 

SynchrsiriciuS S*Nil Qjll AOEOtEr 
u^Olboi Di«itH VIIXM 


LiPtiia 


bW»J 

PMJSli 

DPaZB 

DFSZII 

□pisai 

□PtX" 


3 National Semiconductor 

J RAM SALE 

----STATIC RAWS--—- 

MM2ll4N-2 4K(200NS) .S2-4B oach 

•:t each sie.ssrioi) <ioo each Jisa.ssitoti 

MM2114N 2L 4K (200NS) Low Power $2.95 each 

(fl EACH |!B5»l{rtJ (100 EACH 5225.DWIOtl 

MM2147N 4K(70NS) ..54.95 each 

fB, EACH. *CU.95,'IOrh nQCl EACH UIB.QS'lOli 

MM6116P-4 1BK(200NS)..$9.95 each 

,:a EACH $,C9.S5flfl|-«™0 EACH 5795,0011011 

-DYNAMIC HAMS-—- 

MM4164 N-20 64KI2Q0NS).$9.95 each 

(a EACH 36B.B5no.1J (1D0 EACH ITBS.DCi'IOl) 

WM5261N 1K (300NS)..8/1,95 

WM5263N 2Kf366NS).a/1.95 

MM529DN -2 1 m [150 N S) 4116.$2.95 each 

13 EACH il&Hflolh |1« EAC#l4aKl00fltnJ 

MM5290N-4 16K (250NSJ 4116.$1.95 each 

ra each sn.gs/roti n do each fu&Mdci) 

EPROM Erasing Lamp 


■ Erases 270B, 2716, 17Q2A, 52Q3Q, B204Q, etc. 

* £ri»t ti|> to 4 chips within 20 minutes. 

* Maintain! constant exposure distance of one inch. 

* Special conduct|ve foam liner sliminiUSitailc build-up. 

* Built-in safety lock 10 prevent UV exposure. 

■ Compact — only 7-5/8" X 2-7/B" * 2“ 

* Complete with holding tray for 4 chips, 

UVS-IIEL Flo pi acumen l Bulb , .SI 6.95 

UVS-11E.$79.95 


JOYSTICKS 




J5-5K 

J5-10QK 

JS-15CK 

JVC-40 


JVC’W 


Taper 

100K Linear Taper Pots .54,95 

150K Linear Taper Pots.54,75 

4QK (2| Video Controller in case . . 54.95 



■ 4f!i5ni L 



rjuaii J-Sltu B.Ji Trim, | MC ITS} 2.21 

MICAO^flOCE5SOH, CHIPS- 

ZK \#BC1 CPU IMKBBflM. £2MHlJ ll.« 

£HA fJH U tLPU LlW1*tllSlN*HlAINr] li* 

COPWU CPU ilk 

BSD MPU ».» 

□MTlOIAOc CPu—4-0..C Suet [Cmi. T-pmp. tvidG | JS !t> 

wJOack iELF. BytTl MkmayyJ II.te 

MPU-i.flit 

CPU- &flUChiP!-ani)IiDVl»sOAM| l.» 

CPU fly'E5 HAV> n.K 

CPU- « Bvl?1 fi AM 2*.S6 

CPU yi/eitlE MImq Inlarprtlpr B.9i 

CPU 1W 

TMMXBJL MPU- M-iJ( 


[ Tt73AN-r 38 ToiTc Masicai MPU Chip , . , . BL95 | 


MM»m 

MMSSSH 

VMIIfM 

MMSUtn 


□ml » SU 3vn4T.lt 
Dihbl So-ail Static 
D>#*! M-*n A^s jmiflbln r 
SSfi,ini Dynimic 
JEtM-B^t □ynimlc/Acturnthiidr 
KOrilJ-B-'i Osrhflm r 

V MEfly M Do ll n-pl: 

V W0H w OciiUjfli: 

»erv(|*Qdfl.> iKu-SII Dyn,n,r 
35UM MO-5 PMJ.I W-Oll ItlOC 

2S22V Quit 122. B ir Si »tu 

512-Blt OyiTlc 

JjtLPC FltrUUu.l Wj 


5 V* n Mini-Floppy Disc Drive 

FflH t HS-B0 MODE'. I r ill ilwlueliy SterHlerdJ 
Futures Sinaia or iluut; it Uenttily nitcOidirKj 
mode: FM sipglo, MF^ (tau&n> d*nalty 
Power; + lavOG |±D.avt I.E amps mBX., 
EVDC | i Q.2E','i □.a ynce max. UpIi aa pic. 
liirao at IcFl (cJd'cij mt Incl case, pOwnr Supp'ly 
or caOlaeJ 30-page Oata oonk incluElerf 
Welptia 3'A iwunoe. Size: 5^"^ x a“D x 

' Qcjantuyr 


Pari Mo. Pfi[;e 

FD200...$179,95 

Srhole-bined. IQ tracks, ZSOK byles oapaclly 

FD25D $199.95 

Doubte-BiOed, 35 Iracha, -113K bytes capacity 


JE215 Adjustable 
Dual Power Supply 

General □fistriptiorH ThE JE215 is a Duel Power 
Supply with In dependant adjustable positive and ne-g$‘ 
live gutput vohflgae. A separate adjustment for each 
of the supplies provides the user unlimited applications 
fur 1C current voltage rectuifements. The supply can 
also be used as a general all-purpose variable power 
>UPPJV. FEATURES: 

■ Adjoitxbll r«gulfflt*d power vupplips, 
pdi. end nL-q 1.2VDC to fSVDC. 

% * Power Ooipiit leabh BupplyL 

EVDC ® EOQmA, IQVDCta 75QmA. 
12VDC®EQ(bTiA nnd 

“ 15V DC# 176mA. 

* Two, 3 terminal tof >C regulators 
With thermal overload protection. 

* Heat link regulator cooling 

* LED "an" Indicator 

■ Printed Board Construction 

* 12-QVAC input 

' F * Size; 3-172"w x S-T/IB'-L x 2 H H 

JE2l| Ad j. Dual Fu war Supply Kit Us shown). - $24,95 


(Picture not shown hut similar In construction to abovs \ 

JL209 Reg. Power Supply Kit (&VDC, I ampl . . 514.95 
JE206 Adapnsr Brd, (to JE200I tb, 1 9 & 1 12V, 512.95 
21 o Vat Pwr. 5p I y, K i t, & 15 V DC, to 1-5«m p - 519-95 


MICROPROCESSOR COMPONENTS 




-DATA ACQUISITION- 

Mtfilita i-U:fOC CdiiimH. +5V 1e 4V 1 
Floppy CH: 1 : »eid AMP Syslrm 
7-SI1 O/A Cwnorlw | DACfl*d?LCH> 

D- til I Or A Ccn rtridi | DAECHtLCNJ 
uiivai Ml A(| Ivb F liter j.9k 

y&n* LAur Bans Fill** I 

Touch Toni Hien tfipnii Fqttr I 

Supar □aln Qp Amo 
ComtHit Curnmt Sourc* 
tim.ivilun TrinMucw 

jF El Oiptit up Amp 


D-CIU 

MCifKA 

MC34(3tLT 

MCl«tLA 

AF1W-1CIV 

Flit-L&j 

AFia,rcj 

Liwiaaacrt 

UWUI2 

LWJB2 


SH Timp.Oornp. Prsc. RiT. I ”i 

AClOWtUCM S-BIl A/O CwiverEo 1L L&BJ 
□ ACCS0S lC n b- Bh D./A Cpiw*Mar M,?|\ LIA1 


DATA ACDUlSlTlGN iCQNTINUEO)- 
A DCWaHC C N E- 6 it A/D Oeev*rtBr 1B-Ct. Multi. J ; 

ADOJSUCCN l-Bit A/D ConvurltT IH-CH. Muin f |f 

DAC XOJn_C N SD-BI1 DtA Cpnv. M1c*o- Cornp ■ LWifeJ U 

UACiHHLCN iABHO/ACanv. fcllcra. C.OHID. fC.2BM E 

L>AEMtLv.i I:N IVA Cun^arur (UBS U».l 1 

DACHC2LCN JB 91'D/A Convnrter LR*. 1 - 

DAC3ZO LCN I?-6I1 Dr A Cpnviirlur (p Xn Lin. | 1 

CpatWN *-CFi#nn*l MuHIplanar 

AV S LCD WK BAUD UftST 4 


ZiilL 

tn*4 

ILHL-2 


HulSIitk 
IQHxl D-yniTic 
7 sliLlc 
JD4Sxl SlillB 
JCDSxl StillB 
My4 Slat c 
Mr' State: mi 4 
Itti4 <4 5'ttk 4K>'is 
I Static 


JK4xi Main. JtMiiM 
J024xS Sialic, ifflrs Lo* Power 
TtSMO KSrJ State? 

4IUN-4 IUNXH1 WX Ds-rumit; JStnt (mmibow-h 
IMN : BEK Dynamic Hyi'i 

FiA Hni 


M Mil aim 
HflL 

V'MEJHJ 
mm;®/ 
MMEJlti/iJS 1 

MViacis; i«i)si 

MM»HJ-2A 
M rASUSS 
P3SO 

gPtrfqarMXJffli 


t r/iaiiis 

J”I4 'n:« l |iS3B| T ■ 
MBIntfll TL 


Slitk 

LiSAh l Dynamic Full/ Dacodad 
iKxl Oynarnlc 
«*/' Dynamic 

JBK Dyna/nlc IHKn 4UPD416C-H 

«K Qyn, mm | luwlr Vt ftt W MU9WJ 

1BK [2KXIJ static ZKni, 

4J E r ram rjBkSKJ 
4K Oy «im.L tf-fl in 
4K Blatlc 
JHH/4 Btatlc 

— PflOMS/EP FI QM S- 

2K UV ErauaEa FROM 
CPPDM 


SE.K E P RDM m, t*v, * Lj V J 
16K EPHDW ISIngle ^VJ 
J/>: tPHDM 

IK E P POM (*KnS | 49m|l* -Svk 
MX VnOM IHlWeW MN4ETJ64] 


IZSZKtaS.UII, Jin# P Rph* IDpan Cmlac' pr i 
ass I IS 4MS B pplar PHOM 

1BS1211TSB2B] 12xB Trl Steta B nMar pp-dm 

!i-ji»'i Ik prCjV 

- Our X| Mora P50MS l_inad In Dur Cara pj — 


CnviCtar Oanarsicr lUAPar Ca>a I 
ZJUrxuil Charactar Gbpbuipi il. iv.-a, C^caj 

-NMO& HEAD ONLY MEMQHi£S“ 

MC tHata j ASC11 Ah mas mlQ r*t* 

MC MCEMDP LE-Sr.ia 1 Maih 5y mpol t Pvsturei 

L2fix9x ~ Al pn a. Control C 


- MICROPftOCES5DR MANUALS - 


INSlTJRa.J 

ItVEiJCaiM 

MMSIWtM 



Pee Wee Boxer Fan 

■ 36c1m tree nr dehvB*y 

r 3,123" eq. K 1S&5" UepEh 
k 10 yr :l cPnl. duty At ?0 ’C 
I 11 iV KVSOHi 

■ Per Apple ueera 

PWSS1WU2S3tt» s 9.96*1. 

PWSHWF ma.11LHU. 


Dual MOB Clack Grim SMZ1 
Dual MOS Clock Driver |BMZ] 

Pl^dOy {Mt Cu-Hrnir fl r ; 

Comnuihlpatlori Cnio 1 

M ic'dd rc: pi Pd • Real Tint Cl::' 
Man Q£*LBtr Cpinpj I lent Clock I 
M4nracoa4rollar with M Dkfl; RAM 
ana Oirnrl LED Ddva 
MiLfotonirpiEar wiEr.64-u.oM ham 
t- DLtePt LLD DHva yt/H Bull Int. 
i} C«u vac Fiv4r. Driver (SLs " RXg.t 

■TE L £ PHON E/KE Y8Q AR D CHI PS- 

PUpi 1 . Bull OP TaloRhteiai Dlalar 1 

H*oai tor/ Dialer I 

C ViC j Clack Ej*a«raidr 
Kmrooard Lncodar |H Ha/lJ E 

K*Yfinjrfl £ ntQ 0 *r (I# kav>5 
Kavaosrn encoaai EJfi Saysji 
Kayaoirn €ncadar (BLkivil 
Pugh Bultpn Pulse Dlalgr 
H/;44-Kaw Swrlai XB/boara f nwiar 



Muffin 1 Fan 

r 1 U 5 crn> free air deliver/ 
u &6 uq 1 1W rkipsh. 

■ i0 yre cunt, duty at 20'G 

■ ImpmUfice jjmlected. 
amblente In Ttl 

♦ tl&v 5OJ60HZ 14W Wl 1 7 tH. 

UU2A1.U ta.aa m 

MUZAI-Nnmr ... 5f4.95 SI 


KEYBOARDS 



MICRO SWITCH 89 KEY KEYBOARD LW Qu*«niy! 

Uses AMI SWHHSOKChio. Sl»er IS^ax WYt m 1%"H MtlaJ F«mi Light and darX 
gray key cape (no data a r-^u 

Part No. K&69SD122.$19,95 aach 


0ATANEDCS 74 KEY KEYBOARD 

ugn* EA2U134, chip (Elactranic Array), Size. 10W"L 
blue, grey Key cape. UbIb sheets rot available, 

Part No. KB354 ...529,95 each 


LfflVtetf Quavriflyf 

x 6Va"W x 1 V'H. While, black, 


STAC K POLE 82-KEY ASCII K EYBOA R D **■«“ ^ 

SPST Switching fMeclunlcah. Size: 13 H L *3W"W X 114"H. u>sy key caps Data 


Part No. K-62.$34,95 each 

(AS CM ErckxMKeytHvnlXH - JWHHt...-. *79. B 5) 


MICRO SWITCH 98-KEY KEYBOARD 

LIecs SP 250tOK Chip |AMI|. Siid; iSVi"L x 5’V'W x n, r 'H. Dark end light gray key 
cssa. Used In s Pubic 1ti4D Terryma- (Bcheinatic gvalu 

Pari No. 88S022 .$69.95 each 


POWER SUPPLIES 




POWER SUPPLY — &VOC & 1 AMP REGULATED 

Qutpul +SVPC W 1 amp laiED ttSDVOCI reg. Inpul 115VAC UHz. I woHnne 
iblack/belaej salf-endoBed case 6 f<w+, 3 cnuduptor black ptwvgr curd. S1*a; B^“W 
x 7*'D (i 2W"H - Wt. 3 lbs- 

Part No. PS51T94....519.95 each 


POWER SUPPLY — 5VDC @ 1 AMP REGULATED 0 1n4c*ti»a 

□uCpul +SVQC .-fv 1 amp. + 35-d2VDC A3|jsiec. .ICOir a nr leas. 30VAC (Isnlatedi & 
1 .3 am j. i npul l J5VAC 6 QH 1 . Citcull brother ra-s®1 tuttnn Black setF-onclOCetl cacc 
with 4 11 -lihor J cirt 6 tCOL, 3 czCiridnpIbr black ntswor Ebrtl OliiUll swILiili Sifd: 0 3 A"W 
X 7«"D x 3S"H — WL 7 IbflL 

Part No, PS407D.$24.95 oach 


POWER PAC Heavy Duty MutU-Voltage Power Supply - SVDC. 12V0C t> J4V0C 

Qutpul + 5VDC ® 3CA. + 12VDC 9 2A -12VDC ® and +24VDC to 5*. Input: 
HI VAC. 7 A, 22UVAC, 3.JA Hegulatibn: ± .15% line and load; combined. Hippie: 
10MV peak In peak (-3MV R^S). O/ervnilage prolaclmn; 5V, *■ 1ZV, -12V. Qvercurranl 
protection included. Size: tWL x 6“H x 11 V& - W. 40 lbs- 

Part No. 2&5-018.5119.95 each 


$10.00 Minimum Order - U S, Funds Only 
California Residents Add 8% Sales Tax 
Pasiage — Add 5% plus 51.50 Insurance 
Send 5.A.S.E. /or Mcnih/y Sate Flytrt 


Spec Sheets — 25c each 
Send Oflt Postage ter your 
FAEE19Q2 JAMECO CATALOG 
Prices Subjeol lo Change 



Mall Ortter Electronics ■ World^id 


ameco 


ELECTRONICS 


1355 SHOHEWAY ROAD, BELMONT, CA 94DQ2 
PHONE ORDERS WELCOME — (415) 592^097 



?5.9E 


BOOKS 

Hfltlanal ii-nFiiBonducioi — Imenll — Intel 

XDD1 Natidnel CMOS Data Soak .. 

|b40 fiagBxj 74C, CD40CKI, and A. 1 □ Cgrrvqrmie 

TWXW Knrlanar letsrf nee Data Honk .#£.9& 

I71X pagM? DP. U5HBD. D53W0, DSTSOW ate. 

33003 NatiOnel Llmar Data Sauk.til.95 

1f37S flugBH LM, LF, ADC, OAC, LH Serim 
MCHJt National Serin Bti Qavud Laval Camputat (224 panel I .#4.95 

j-UijlFj National TTL Logic Data Ucmk.#£.« 

iSgA rogM! r400,l,S.L.H $. end PM9Mn j?nri«. 


30006 Above 13} 30001,3,5 as set $24.95/ lot 


»i c-dcipececT Dai* Cateleg 


2db4i1D Intirl Par .phu ra 1 Dealgn Herdbaok . 
fy* doll sHaati, gpp^, npb— J — - 
ccmpcnann (£44 


I. pruduLti I132S poceaJ 


AC and DC Wall Transformers 

With universal Plug arwl 
SV UjltEry Snap 

Selecnvt vbltcges. € 3.12VDC 
Ppl^rily .tulacliuil { * (.|.. ilJ.ICKH 
Una from adapter to plugs — sis- 
Inch liha Irrvn adapter to battery 
snap lJOVlMHt 3O0rriA 

oim 

I2VAC 25dmA 

12vac soamA sn.gs 

12VAC 1 imp S&.SS 

9VAC I.Tanvp S3.S6 

BVDC iKnA (batt. chargarl SI 95 
6.9.12VDC SEMmA S5.9S 

eVDC 2W)mA 52.35 

9VDC 500mA 53.95 

12VDC 300mA U S)5 



117V«aHi 
n7Vf60Hj 
11 7V/MHj 
is/VreOHz 
isav/soHi 
□CB9t2 iaboy*l 12CVI6QH2 
□VWOO 117VTB0H? 

DC9M lWVSOHr 

DC 1200 130VJ5CIH2 



OB25P P-Subminiaturp Plug ..52.98 

DB25S D Subminiature Socket .... S3.50 

D 2041B 2 Screw Lock Hdwr. (2) DB25S/P Z/$ -99 

OQ51226 Cover for DBZ5P/S.. . $1,78 

2Z/44SE P C- Edg« (22/44 Pjn|.. $2.95 

UG8B/U BNCPlug.$1.79 

UGS9/U BNC Jack . . .$3.79 

UGT75/U UHF Adfiotwr.$ .49 

SO239 UHF Pan«l Ratp.$1-29 

PL258 UHF Adaptor.$1-EQ 

PL259 UHF Plug.51.S0 

UG260/U BNC Plug . . . ..51.79 

UG1094/U BNC Buikhead Hacp. .51.29 


TRS-80 16K Conversion Kit 

Expand your 4K TRS-80 System to 16K 

Kit comes complete with: 

* B ea. MM5290 (UP041^4116) 16K Dyn. Ram (*ns) 

* Documentation for conversion 

TRS16K2 '15005.$18 85 

TRS-16K3 *200ns. $16.95 

TRS-16K4 r 2SQo6.$14.95 


Mostek DC/DC Converter 

+ 5 VOLTS TO 9 VOLTS 

Input; +5V. OutpcL -gv irsgulatetii ui- attn’A 
Prlnlsd circuit mounting, 

□CIO.52.95 es, or 2/54-95 


JE610 ASCII Encoded Keyboard Kit 



Tha JEG10 ASCII Keyboard Kit &□ intarf*c*d Into 
most any cnmputiT syitam, Tb* kit coma* complete 

with an indLftfri.il yr ada keyboard kwitch BiCBFiibly 

(02-kayr], I Ci. suokuti, conn act at. alBcironk Dompo- 
nema end a doubla-elded printed /uirlng board, the 
keyboatu dtsamolv raqulrei tbV ttf 1 150mA and -12V 
10 mA for Dperaiion. Faaturaf £0 k«y# .jonarata th* 
'126 ob^radtar#.. upper and lower cisb ASCII svt. Fully 
buFfarad. Two uwr-dofini keys provided Tot CLJtLOiTi 
application*, CbPs lock tor upper-caw-only ilplna charac- 
larv ULilifiri a 2376 (4D-plni|i encoder read-only memory 
chip. Output* directly compatible with TTL/DTL or 
MGS logic array#- Easy Inter facing with b 16-Pin dioqr 
18 pin radge connector, Size: 3>i"H X 14%"W « 8K J, D 


Itfiin 1YJ+ K Keyboard. PC Board, * -jq gc 
JtbiUK.lt 1 Components £no case),. Ip /y.yb 

K62 6?-Kay Keyboard (Keyboard only) . . $ 34.95 
DTE-AK (uh only - 3h"HxirwxBvr-D]$ 49.9B 


JE212 — Negative 12VOC Adopter Board Kit 
fpr JE610 ASCII KEYBOARD KIT 

PfDvidas-lZVDCIromlncomlngbVDC . $9.95 


JE600 

Hexadecimal 
Encoder Kit 

FULL 8 BIT 
LATCHED OUTPUT 
19-KEY KEYBOARD 




yii 


Ttl* JE6QO Encoder Kayboird Kit provi-d** IwO stuaraln 
hoxidoclmal digit* produced from xaquenilBl key erurlai 
to allow direct programming for 8-blc microprocBssor 
or B-blt memory circuits. Threo sdlditlonit key* *ra pro¬ 
vided for uror oparetlon* with one having a blitabra 
output available. Tha output* are latchad and monitored 
with 9 LED readout#. Also Included It a key entry strobe 
Features: Full 8-bit latched output for microprocessor 
use. Three user-define key! wlcfi One being blits bte 
operAtion. Dabounce circuit provided far all 19 Keys. 
3 LED readouts to verify entries. Easy interfacing with 
standard 16-pln 1C connector. Only +5VPC raqulrad 
for operation, Size- 3’/."H x B54"W x 8M"D 

JE600/DT E- HK ....$99.95 

JE600 Kit PC Bo,mL Cmpnl5. [r.o c.H) - $59.95 
K19 li-Kay Keyboard (Keyboard only) . . SI4.95 

DTE'HK (caili only — 3¥z"HK5*k 1 'WniV , DJ $44.9! 


Circle £04 on inquiry card. 


BYTE July I9B2 501 


























































































































888m m A&T 8MHz 8086 on iy $695 00 $ 825.00 

B6SBT18BO CSC 10MHz 8086 only $850.00 $785.0* 

0G8BTI96A87 A&T with 8087 option $1295.00 $1225 00 

lot&moce? esc with floa/op/ion* $ 1550.00 $1450,00 

*808 7 requires slower clock speed s 

DUAL PROCESSOR 8005-8088 

8 or 8 MHz Provides true 16 Bit Power with a standard 
8 bit S-T00 bus 

QEG0T1BIZA AST BMbZ $425.00 5339 OQ 

6GGBTI6I7C CSC 6/8 MHz $525.00 WW W 

CPU-2 280 CPU 

2/4 MHz Z8Q CPU 24 Bit Addressing 

0GEBT16OA A&T $295.00 $280.00 

BOGBT1EOO CSC 3-6 MHz $395.00 S376.00 


SYSTEM SUPPORT I MULTIFUNCTION BOARD 

Serial port (software prog, baudi. 4k EPROM or RAM 
provision. 1 5 levels of interrupt, real time clock, 
optional math processor 


Pan Me. 


UtiPrict 


BEGBTIGZA Assembled & Tested $399.00 $380.00 

BBEBTIMC CSC $495.00 MOO .00 

B6EBT823i Math Chip $185.00 

BEG0T3Z3Z Math Chip $195.00 

BEGOTt 82AMI AS. 7 with 823 I Math Chip $585.00 

066071628 A1 CSC w/8231 Math C hip $855 00 

BEBBT152AMZ A&T w/8232 Math Chip $555.00 

BEEBT1B2CA2 CSC w/8232 Math Chip $555.00 

MFX CHANNEL BOARD 

i/O Multiplexer, using 8085A-2 CPU on board with 4K RAM 
BSBUT1B8A4 Assembled & Tested $495.00 $445.00 

BEEBT1B9C4 CSC £595.00 $535.00 

With 181 C RAM 

B66BTT64A16 Assembled & Tested $649.00 $585.00 

BEEBT1B8CI0 CSC $749.00 $575.00 

INTERFACER 1 

Two Serial I/O 

B6GBT1$3A Assembled & Tested $249.00 $215.00 

B6E8T133C CSC $324 00 $295.00 

INTERFACER 2 

Three parallel, one serial I/O board 
BI6BTI50A Assembled & Tested $249.00 $219.09 

BE BBT 150i: CSC £324.00 $219.00 

INTERFACER 3 

Eight channel multi-use serial i/O board 
BBBBT1748A Assembled & Tested $699 00 5829.00 

B86BTI748C CSC 200 hr. 8 Port $849.00 $750.00 

B8EBTI745A Assembled & Tested $599 00 $559 DO 

0GGBTI745C CSC 200hr. 5 port $699.00 $629.00 

vfgUF INTERFACER 4 

™ Three Serial, 1 Parallel. 1 Centronics Parallel 


868 BT!87A 

Assembled £ Tested 

£350,00 

$315.90 

08GBTI87C 

CSC 

$450.00 

$415.90 


SPECTRUM COLOR GRAPHICS 



Color Graphics board with Parallel I/O 


088BT144A 

Assembled £ Tested 

$399.00 

$349.00 

B88IT144G 

CSC 

$449.00 

$239.90 

0GGOT2D 

Sublogic Universal 


$35.00 


Graphics Interpreter Software 

S-lOO MOTHERBOARDS 



Acbve termination, 6-12-20 Slot 


SGG0T153A 

A&T 6 sip/, 2 lbs. 

$14000 

$128.00 

0GG0I153C 

CSC 6 slot 2 lbs, 

$190.00 

$175.90 

B680TE54A 

A&T 12 slot , 3 lbs 

$175.00 

$155.00 

BBEBT154C 

CSC 12 slot, 3 lbs. 

$24000 

$230.00 

BGG0T153A 

A&T 20 slot, 4 lbs 

$265,00 

$235,90 

BGG0T155C 

CSC 20 slot, 4 lbs. 

$340.00 

$310.00 


ACTIVE TERMINATOR 

Allows older S-700 mtsT/ierPoarefs to run taster and quieter 
BE BBT 1 DBA Assembled & Tested $58-50 



RAM 20 
or 24 


Pari Hi. 

OescriptlM 

List Price 

Our Price 

BGGIT184AA9 

SK A&T 

S 2 70,00 

$180,00 

BGG0T184ACB 

BK CSC 

$2 80.00 

$250.08 

BG6BTIS4JU1B 

16KA&T 

$28500 

$260.00 

0G86TI84AC18 

16K CSC 

$355.00 

$325 00 

BG8BTI84AA24 

24KA&T 

$355.00 

$325.00 

BBG BT1S4AC24 

24KCSC 

$425.00 

$365.00 

008 8T184443? 

32kA&T 

$425.00 

$38600 

0GBBTI64AC32 

32H CSC 

$495.00 

$450,00 


CMOS STATIC RAM 


For a complete analysis of the advantages of CMOS 
memory . see the "Product Description" on page 418 ol the 
January Issue of ITT! 


RAM 17 - 64K CMOS STATIC RAM 

RAM 1 7,70 MHz. 2 Watt . DMA Compatible 24 Bit Addressing 

BGBBT175AB4 64KA&T $59900 $550,08 

BEGET 17 5084 64 K CSC $75000 S8B9.0D 

RAM 16 * 32K x 16 BIT CMOS STATIC RAM 

3 and/or 16 Bit 

@) RAM 16 10 MHz, 32 k x 16 or64K* 8 
IEEE/696 16 Bit 2 Watt 24 Bit Addressing 
BGGBTI80A 64KA£T £050,Otf $$99.00 

BB88TI90C 64 K CSC $750.00 $899.00 

NEW! RAM 21 * 128K STATIC RAM 

|jji BAM 21 12MHz, 128Kx8or64Kx 18 
IEEE/896 8 or 16 Bit 12 Amps, 24 Bit Addressing 
IB BBT 1900 128KA&T $1695.00 $1810.00 

BEBBT190E 128K CSC $1895.00 $1705.00 



M-DRJVE SOLID STATE DISK DRIVE, (ifft 
3500% FASTER! W 

Not Really, But the Next Best Thing for CompuPro 8085/88 
Users. Call tor Detail on M-Drive. 

M-Dtive requires a 6MHz CPU 6085/86 dual processor. Disk 
t DMA disk controller end System Suport I Multifunction 
Board 

BE BBT A 01 ?M 1 ZB K ol AS T memorv & M - DnvoSnFtward $ II96 00 

0EGDTMD1ZBKC IZOKol CSC memory & M-Dfive Sotlware $1398.00 
BE BBT A 025814 258 K ol AST memory S M DnveSoftware $2305. DO 

M EfiTM D255K E 256 K pi CSC memory $ M Drive Software $2795 QO 

DISK CONTROLLERS 


DISK 1 FLOPPY CONTROLLER 

Fast DMA Soft Sector ; Ccnfrols 8" or 5W Single or 
Double Density. OUR BEST! 

BGf 08171 ACPI A& Tw/CP/M 2.2 & BIOS $6 70 00 M&Q. 00 

BB9BTI71C CSC $59500 $555.00 

88 BBTCPABO* CP/M 2.2 (or Z80/808 5 with $17 $.00 

man uals & BIOS 8" S/D disk 

BGGBTCPM06 C P/M lor8086 with manuals & $300.00 

BIOS S ' S/D disk 

BGGBT0ASS5 Oasis 8 bit Singie user 8' S/D disk $500.00 

BBG BTBASBM Oasis 8 bit multiuser, 9 S/D disk $850.00 


-rtT. DISK 2/SELECTOR CHANNEL 
** HARD DISK CONTROLLER 

Fast DMA 2 board set Controls 4 ShugartAOOO series 
or Fujitsu 2300 type drives 

B6GITI77A Assembled & Tested S 795.00 $750.08 

088871778 CSC $895.00 $850.08 



COMPUPRO Motherboard 55 ibs 
BSSBTtflCZOBW 20 Slot Rack Mount $895.00 $825.00 

BGEBTEMZ0DK 20 Slot Desk Top $825.00 $780.00 


Tom page for complete CompuPro Systems 


n 



& SUBSYSTEMS 

DISK JOCKEY 2B FLOPPY CONTROLLER 

Memory mapped controller handies 4 6 " drives, 
single or double density 


Pari Ni. Description List Pries Dor Price 

BEAD SB J 2201 A&Tw/CP/M m 2.2 $393.00 $375.10 

DISCUS 2D 6 DISCUS 2+2 SUBSYSTEMS 

Each subsystem includes DJ/2B controller B' 1 double 
density drives with cabinet power supply, CP/M~ 2.2 and 
Microsoft Basic 

SINGLE SIDED - DISCUS 20 

00 A DBF 121 fl 1 Drive 30 tbs. $t 095.00 $ 050.00 

MAOSffMB 2 Drive 48 lbs $1875.00 $1675.80 

DOUBLE SIDED - DISCUS 2+2 
B$i0$BF$l2 1 Drive 30 tb& $1395.00 $1250.80 

0EMOSBFSZ2 2 Drive 48 lb i $2495.00 $2280.00 

DISK JOCKEY/DMA FLOPPY CONTROLLER 

DMA Controller supports 4 soft-sectored 1 B " drives and 4 10 
sector 5V*" drives simultaneously. On board Z80A 
BEM05DJ0MA A&T w/CP/M" 2.2 $495,00 $450.00 

DISK JOCKEY DMA SUBSYSTEMS 

Each subsystem includes DJ/DMA controller, 8" double- 
density drives or 5 V*" 48 TPi drives, cabinet power supply 
CP/M' r 2.2 and Microsoft BASIC 

SINGLE SIDED DISCUS 2D/DUA 

BGMD5DF611 T Drive 30 ib$- $1195.00 $1850.08 

BGMBSDF821 2 Drive 48 tbs. $1975.00 $1775.01 

DOUBLE SIDED DISCUS 2+2/DMA 
BGM0S0F6I2 t Drive 30 lbs $1495.00 $IHt«8 

0GMD$0F822 2 Drive 48 lbs. $2575.00 $2295.00 


DOUBLE SIDED - DISCUS MINI-FLOPPY/DMA 

BGA0SB75124 1 Drive 17 tbs $ 995.00 $895 00 

OGAOSOF5Z24 2 Drive 32 lbs $7595.00 $1525.10 



-VT. S-100 5-26 MB 
HARD DISK SUBSYSTEMS 


5 - 10 Mb DMA SUBSYSTEMS 

Each subsystem includes DMA Hard Disk Controller, 
Seagate 57506 5 Mb or ST412 10 Mb 5W a Hard Disk 
Cabinet power supply, CP/M m 2 2 and Microsoft SASIC. 
BEMQSDMAM* So ftware supplied on B r IBM 3 740 disk 

with blank i/O and INSTALL program 
BGMD$0MAIi*2B So ftwa re con figured tor Morrow PJWR 

controller and Mult I/O as console 
BBMOSDMAITBAA Sodware configured for Morrow DJ/DMA 
controller and Mult I/O as console 


BE MOSBM AH* HS So ftwa re suplied on SYS' 10 sector North 

Star disk with blank I/O and INSTALL 
Program 


Replace * In a bo ve part numbers with 5 for 5Mb Subsystems 
or 10 for 10Mb Subsystems 

DlSCUSliS - 5 Mb Subsystems $2195 00 $1975.00 

discusm10-7 0 Mb Subsystems $3195.00 $2875.00 

(order by part numbers listed above) 

DISCUS HDC 20*26 Mb SUBSYSTEMS 

Each subsystem Includes HDCA3 I/O mapped controller, 
Shugart SAW5 14" 28Mb or Fujitsu 2308 8" 20Mb Hard 
Disk, cabinet, power supply, CP/M M ’2.2 £ Microsoft BASIC. 

BtltOSKOCZO Discus M20 A&T £4795.00 $3965,09 

BEMDSHDCZfi Discus M26 A&T $4495.00 $3995.00 


I/O BOARDS 

MULTI I/O 

Three Serial, Two Parallel 

BGHDSMB32M> Assembled & Tested $359.00 $3*9.00 


SWITCHBOARD 

Two serial I/O, tour parallel I/O, 
one siatos port, one strobe port 

BBM03M241I £295.00 $26909 

Call tor complete DECISION f Systems 


























u/vc cLcu / rru/v/oo 



CPU/6S000 - 8 MHz 68000 CPU 




bit 6^000 CPU with on board flow containing 
JWACSfiUG Monitor or Motorola 6054 I Memory 
Management Unit (MMU). 

Part Ha. 0*$ erf pile a LIU PHct Our Prita 


B G Dll LC PUG 3000 A&7 with Monitor $119500 St075,00 
DGOUtCPUBBOOOIf Ml With MMU $ 7405.00 $1395.00 


MEMORY BOARDS 

DMEM256KP-256K DYNAMIC MEMORY MODULE 

253Kb with byte parity error detection for 
a or 16 bit computers 

B6GULDMEM?Se 256K A&T $1495,00 51395 99 

CMEM NONVOLATILE CMOS MEMORY 

Nonvolatile CMOS memory with 3-10 year 
battery backup on board 

H0ULCMEM9 8KA&T $695,00 SB29.0Q 

IE DU LE ME HIS 16KA&T $795.00 $725.00 

0SDULCWEW3? 32KA&T $995.00 $940 03 

2716/2732 EPROM BOARD 
WITH 16 BIT DATA PATHS 

Designed to hold 32Kb of 2 7 16 type or 04Kb of 2732 type 
EPROMs, or ROMs for read only use with 16 bit CPU 
systems. 

6GD9LEPRQM32 2716 EPROM Board A$T $295.00 $233.90 
BGQUUPR0M64 2732 EPROM Board AST $295.00 $290.00 

REAL TIME & DATA AQUISITION 

SI04/DMA INTELLIGENT CONTROLLER 

4 port RS232 interface with DMA transfers tor output. 256b 
FIFO input butter; On board 6005A-2 processor 70 pro¬ 
gram selectable baud rates and occupies oniy 16 I/O 
addresses. Ideal tor DU AL UNIX* or other multi-user 

systems. NEW! 

BGDULSID4DMA AsSBrnblri & Tested S695.O0 $650.00 

AIM 12*12 BIT A/D CONVERTER 

A/D input module with 12 bit accuracy, 32 input channels 
and optional instrumentation amplifier 
BG0UULIM12 A&i with Instalments'ion Amp 5745.03 

BBBUUIN121 A&T without lostrumentation Amp. $660 09 

AOM 12-12 BIT D/A CONVERTER 

D/A output module, 4 channels, 12 bit accuracy. Optional 
VIC420 industrial output module (4-20Mat, 4 channels, 
used in conjunction with AOM 12, 

BE! 09 LAO Ml 2 Assembled & Tested $675.00 $340.00 

IEOHLYI3420 Assam Wed & Tested $675.00 $040-00 

CLE24-NONVOLATILE CLOCK/CALENDAR 

Day, date, hours, minuted seconds* and 3-5 year battery 
backup on board . Read or write directly from I/O port. 
Jumperabie tor 84Hz UNIX* or real time applications. 
BG9DLCLK24C A&T W/64HZ Interrupt $300.00 $235.90 


SOFTWARE 

DIGITAL RESEARCH 

HB DI R CPU CP/M* 2.2 Con trol Progra m/ $150.30 

Mlcrccemputs rs 

BG 011 MAC MAC* Macro Assembler S 90.00 

BG011H HIAC RMAC* Relocating MAC $2DB.EH 

06 DIR SI 3 SID* Symbolic Instruction Debugger $100.00 

06013TEA TEX• Text Formatter $100.00 

9$ 01 ROES D£SFQQL"eap*gmPrtdPfimUf/HTy $50.00 

SCDIRCB3D CBAStC* Programming Language $150.09 

OE 01RC BIG CflASlOSe'* Programming Language $325.00 

•Trademark of Digital Research 

MICROPRO INTERNATIONAL 

i$M9$WD$Tfl Wordstar Version* 5.0 $300.03 

QEMD5H1LMBG Mad Merge ■ $100-00 

O0MD35P5T1 Spell Star* $150.00 

0GMDS3ALSTF Caic Star* $200.00 

BBMDSDnTSTH Data Star* $200.00 

OBMDXOflPSET Suparsort* $150.00 

•Trademark o 1 Mlcropro International 

SORCIM 

BGSU I5C At SU PERCAL C* a Superior Etec Ironic $285.00 
Worksheet 

BBSDU0 T1 ACT f* 9Q80/Z80 Assembler $ 175.00 

BGS01ACT1I ACT II* 3088/8068 Assembler $175.00 
BGS3ITKM$ TRANS* 8086/8088 Translator $125.00 
B6S9BPM0B PASCAL/M* REL4 3060/8085/1*80 $395.00 
BfiS0B?M6£ PASCAUM* 8086 $405.30 

*Trademark of Sorcim 

MICROSOFT 

BGNDEBA53D 3A57C 00‘ Version 5.X Extended $309.00 
Dtsk Basic 

BEM0PIU3C BASIC* Compiler Version 5.X $305 DO 

BGMB5MFT FORTRAN-80* $500 09 


•Trademark ot MicrosoftConsumBr Products 






ORDER TOLL FREE (800) 423-5922 CA, AK, HI CALL (213) 709-5464 

Terms us. VISA MC, HAL, Check, Money Older. US funds Only CA residents Add 5m> Sates Tax MINIMUM PREPAID ORDER $ 15.00. Include MINh 
MUM SHIPPING $ HANDLING nt S,1 bU tw Hit; lirst 3 lbs ulus ?5t tur each jddjraDual pound. Orders eve'' 50 lbs. sen I height colled Just in case, please 
include ycuu phone number Prices subject in change wjihuul notice. We will do our ties! lo mamlain prices through July. 1902- Credit Card orders will be 
charged appropriate height It you haven't race wed ymn Spring '02 f nganccnng S^lechon Guide by May lUth. send $ 1 06 ter ymir copy Sate prices are for 
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// <& ADVANCED 
MfCRO DIGITAL 

CORPORATION 


2719 2 SERIAL & 2 PARALLEL 

2 RS232C ports, 2 S bit parallel ports & optional 2 K ROM 

EGCCS271901 Assembled & Tested $360 00 


2720 4 PORT PARALLEL 

4 8 bit parallel ports and optional 2K ROM 
IGBCS272DD1 Assembled 6 Tes tod $275,90 


2422 FLOPPY DISK CONTROLLER 

I/O Mapped, controls 8 ", single or 5W double density 
A&T with CPM"2.2 9" S.D. 

0GCCS2422A Assam Wad & Tested $425.00 


VIDEO AND I/O 

VB 3 - HIGH RESOLUTION VIDEO 

80 x 25 or 50 character video display Memory Mapped, 
Parallel Keyboard port 

61S3MVB3A24 00 * 24 A&T $4 99 00 $449 90 

BESSMYB3BP 00 * 50 Line Upgrade % 30.W 


2810 zeo SBC CPU 

2/4 MHz 280A CPU with RS232C Serial i/O Port complete 
with Monitor PROM for 2422 Disk Controller 

Pad (to. □astrlpOin U>l Price Bar Price 


90 CC 5291 BA Assam bled & Tested 


5300.90 


2820 Z80 DMA CPU 

4 MHz ZBO with 2 RS232C Serial Ports, Centronics Parallel 
Port, separate data and status ports and 
DMA Daisy Chain Capability 

Assembled S Tasted $195.90 

BOARDS 

2830 - 6 PORT SERIAL 

Six Asynchronous RS232C Ports using three Z 80 DARTS. 
Programmable baud rates 

06GCS263001 Assembled & Tested $559.00 

2710 4 PORT SERIAL 

4 Full handshaking RS232 ports and optional 2K ROM 

6GC3SZ7100I Assembled & Tested $325.09 


I/O 


SUPERQ.UAD - ADVANCED MICRO DIGITAL 
AT LAST, A FULL $-100 SYSTEM 
ON A SINGLE BOARD! 

• IEEE 5-100 0tis Compatible # Z0GA CPU iSMMHz ■ Floppy Disk 
Conhofler, Single & Double Density (Supports up io 4 disk iJnyes 5W 1 or 
B") * 64 Kb Memory. 16K Bank Selectable * S-10D Extended Address 
A16-23 * ? Send and 2 ParalleN/0 Ports * 2Kor 4 Krt Shadow EPROM 

* Real Time Interrupt Clock * One Vear Warranty * Runs with CP/M. 
MP/M, CP/KE1 * Allot These Features on a Single Standard Size £l CO 
Etoard. 

Part No. fiescriptten till Price Our Price 

BGANIDSOCt A&T w/Asych RS232 ports $975.00 $785.00 
GGAMQPS1 f Asycb adaptor board required $ 30.09 
tor each seria/ port used 


MEMORY BOARDS 

2065 64K DYNAMIC MEMORY BOARD 

04iK 4MHz, ZBO or 8080 compatible, bank s elect for 
memory expansion to 512K DMA cdmpatrbie. 
B5CCE20B53 Assembled & Tested $375 00 $350,00 

2066 BANK SWITCH DYNAMIC MEMORY 

64 K Memory with bank and bfocfc select switching 
tunctions tor Cromemco Cromlx& Alpha Microsystems 
BECCS2Q6I6I Assembled & Tested $450.00 $423.09 

2116 16K STATIC RAM 
16K4MHZ EJsrng2T 14 RAMs. Maybe divided into 4 K blocks 
Cromemco A Alpha Microsystems compattble 
DGCCS21161 Assembled & Tested $295.00 

2032 32K STATIC RAM 

32K 4MHz using 2114s. Divided into 4 8K blocks Rarik- 
port/bank-byte scheme compatible with 
Cromemco and Alpha Microsystems. 

1G99529323 Assembled & Tested $500 00 

S-100 MAINFRAME 

12-stol motherboard with removable termination card 

B6C05229001 Office Cream 35 lbs $375,00 

06095229002 Blue 35 lbs. 557 5. D9 

SEND $1.00 TODAY 
FOR THE NEW, FULL COLOR 
SPRING 1982 ENGINEERING 
SELECTI ON GUIDE! 

PRIORITY 


VB 2 - I/O MAPPED 64 x 16 DISPLAY 

I/O Mapped Video Board, with Parallel Keyboard port 
64 x 19 

BGS3MVD2A Assembled & Tested J269.0O $229.00 

VB1B MEMORY MAPPED 64 X 16 DISPLAY 

Memory Mapped Video Board 64 x 16 character display 
or 64 x 16 graphics display 

BBSSWVBIA Assembled & Tested $242.00 $220.90 

1/0 4 

Two serial i/O, two parallel i/O 
BG5SMI94I Assembled a Tested $290.00 $260.09 

NEWl I/OS 

2 Sedat 3 parallel Including 1 Centronics 
BGSSMI05I Assembled a Tested $329.00 $309,09 

UFVtt VO 8 

NEi 8 Port Serial I/O with Timer 

RGS58M0IA Assembled & Tested $550,00 $495 M 

CPU, RAM & PROM 

CB2 Z80 CPU 

2/4 MHz will accept 2716, 0/2732, or flAM 
ISSSMGKI Assembled & Tested $299.00 $273.09 

BGjSHZDDW SSM Z30 Monitor $ B9.0D 

MB 10A 16/8K 8/16 BIT STATIC RAM 

16Kbyte/8K word, 24 bll extended, addressing, “M write," 
Phantom disable, addressable in 4K blocks 

l Assembled & Tested $299,00 I275.M 


MBS A 1K/16K EPROM BOARD 

1K/I6K 2708 EPROM board, disable in IK increments 
06$$ MHBBAA Assembled & tested $7 79.00 $159.00 

PBI PROM PROGRAMMER 

Programs 2708 or 2716 s. operates as a 
4K/BK EPROM BOARD AS WELL 
BsssMi’aiA Assembled & Tested $265.00 $220,00 


ELECTRONICS 


9161 PEERING AVE • CHATSWORTH, CA 91311 





























PERFORMANCE, QUALITY, RELIABILITY, 
RICH PERFORMANCE SYSTEMS DESI6NE0 
TO EXPAND WITH YOUR NEEOS 

Al CompuPro systems haw been (resigned with your future in mind Each 
system is expandable go yog can upgrade your system as your needs 
continue to grow. Single user systems may be upgraded into multi-user 
systems for under $3,000.00. Additional users may be added to multi-user 
systems at any time. Hard disk storage is also available with the new DISK 2 
DMA Winchester disk controller. Unlike many “persoraT computers, your 
CompuPro system will not became obsolete when It Is time to expand The 
modular design ol Ihe IEEE 695/S-1QQ bus allows you to plug in additional 
boards when they are needed. CompuPro system components tealure the 
latest slate-of-tha-art technology to prevent obsolescence. 

Each CumpuPtu system eompmenl is tuMy assembled and tested under 
rigorous bum-in conditions at the taedturyand Ihen shipped tn Priority One 
Electronics, your authorized CompuPra Systems Center, tor linal inte¬ 
gration and comfigtsaiiurt CompuPro systems carry the best warranty m the 
business, f year on A IT systems. 2 years on CSC systems The Duma drives 
have a lull six month warranty, the best drive warranty anywhere The 
components are integrated into a comptote system by a lactery trained 
Priority One Electronics technician, The systems are then partially 
disassembled far shiping, After a short time Igr unpacking and check-out. your 
CompuPro system will be ready to toad and got 

SYSTEM COMPONENTS 

Each CompuPro system includes the following: 

* CPU 0Q35/00 6MHz Dual Processor CPU (3038 runs al 0 MHz m CSC 
systems 

* Disk 1 Lightning Fast DMA Floppy Disk Controller 

* CP/M* 2.2 and CP/M 86™ Operating Systems 

■ Sordm's SUPERCALC-&6 Eleciranie Snadsheel program 

* Two double-sided, double-density Qume DT-0 dak drrves in an attractive 
desk top enclosure 

* Rugged Desk Enclosure 2 with 2d slot actively terminated mother board, 
Ian, air and line lilters r and constant voltage power supply for years ol 
reliable operation 

* Internal I/O cables and ttoppy disk date cable 

■ Complete documenlatiai for each system component as well as a system 
intention guide 

ENTRY LEVEL SJNBLE-U&ER SYSTEM - The system is designed tor high 
performance at a minimal cost It maybe upgraded al any time by additional 
memory Each system Includes Hw cwimcn components listed above and 
the following 

■ 120K 10MH; Low Power Static Ham for low power conswnpiion and 
reliability 

■ Interfacer 4 I/D beard with three fl.5232 Serial ports, one bi-dFrecinnal 
parallel pm and one Centronics parallel pm 

0GGBTSYSIDRA Single User System Desk Top. Ail £5495.00 

861 BTSYS I0 AC Single User System Desk Top. CSC S 5995.00 

M-DRIYE am DR — M-Dnve provides up to a 35M% mere®* m speed 
during intensive computing M-Orive uses the 16 bit BD00 CPU on the Dual 
Processor board to ron extended address IEEE 696/S-IOC RAM under 
CP/M* 2.2, so that the memory appears identical to a disk drive. The RAM can 
be formatted. It has a directory, and it can hold files which may be written, 
read, copied to or from another disk, or executed. A floppy disk drive is stilt 
required for system intfializalton, and for saving finished files. Additional 
CompuPro memcry may be added at any time without having to change or 
recompile your programs. M-Orive requires a 6 MHz CPU BO05/00 dual 
processor, Disk 1 DMA disk controller and System Supporl 1 Multifunction 
Board. 

BGGBTNEIUOKA 12BK or AST memory £ M-0rive Software SI 190.00 

8860TBE) 128KC i.:6Kol CSC memory $ M-Driw Software ttmOO 

BEG BT1D256HA 25 BK of AST memory £ M-Drive Software SZ3I5.D0 

BG6ITM D256KC ?S6 K tf CSC memory & M-Drivo Software U79B.U 

SINGLE USER RhDRIVE SYSTEM — This system may he operated with CP/M* 
22 in 8 bit mode as a 12&K M- Drive system or m 16 bit mode with CP/M BU™ 
to give the user maximum llexihibty. This system Includes the common 
components listed Shove and: 

* 192K 10MHz Low Power Static RAM tor low power consumption and 
reliability 

* System Support E Malfunction Board 

* Inlerlacer 3 Elgin! part RS232 Serial Interface Boatti 

* M-Orive Software for use in 0 bit mode 

06 68TSTS20 KJL M ■ Drive System Desk Top. AST 5&9t5, w 

BGERTSTSZUKC M-Drive System Desk Top, CSC 17745.00 

ENTRY LEVEL MULTI-USER SYSTEM - This system is designed for two or 1hr.ee 
users dependmg upon user memory abooatian siza. This system includes 
everyrhing m the above SlnilrUter M-Orfoe System plus: 

■ 3MHz 3000 standard on Dual Processor CPU board 

* 64 K m additional memory for a total ol 2&6Kb of tow power IDMHz 
static memory 

■ MPXI-lfi Mulirplexer to increase system throughout 

* MP/M © Multi-user software MfVM 8t& is a CtimpirPro pro¬ 
prietary implementation of Digital Researchs MP/M SB™ 16 bit multi-user 
operating system This software package mdudes CP/M* V2.2,CP/MB6"\ 
and MP/M 36"'. The beauty of this software Is that both 8 bit CP/M* 2.2 


_ o limited to one or me other When running CP/M* 22 programs under 
MP/M (irjj there ts 60K of user memory rather than the usugl.40K lor 
better system performance, another CompuPro exclusive! This irtque soft¬ 
ware package, ideal fer software development or scientilie appri rations, is 
a variable only as part of a CompuPro system 
BGGBTOttDM Multi-User System Desk Top, AST $8905.00 

HRG RTSYS3 DAD M ulti-User System Desk To* CSC $#945.00 

Sack mount systems are also available: please call or write for details. All 
CompuPro systems are shipped via motor or air freight collect: please specify 
at lime ol erder, All boards are shipped In standard ccnfiguratore 
CP/M. CP/M 86. amt MP/M 96 are trademarks ot Digital 
Research MP/M O „ a proprietary implementation of 
MP/M 88, is a trademark of CompuPro under license from 
Digital Research. (|Tj) is a trade mak of CompuPro. 




WHY SETTLE FOR LESS? 

QYSAN OiSKETTES have tong been regarded as the standard that ail others 
attempt to delicate. Today, Dysan still manufactures the ultimate in flexible 
recording media tor 514* and fl" flexible disk drives Both the 514 and 8" 
diskettes am certified to be 100% error tree wer ihe entire recurrfing surface 
providing you wrth the best insurance from data error 

5 W DISKETTES 
35/40 TRACK CERTIFIED 

Sides/ PRICE 


Ptft Rg, 

Ssclan 

OBitlly 

Heads 

Box of I D 

D60SN104I 

Soft 

Single 

t/1 

$45.60 

BBDSH1Q41D 

Soft 

Ocubto 

1/1 

$50,00 

BB0SN1Q510 

16 Hard 

Dnjbto 

171 

$50,90 

B6DSN1071D 

ID Hard 

Double 

1/1 

$50.00 

060SMI0420 

Soil 

Double 

2/2 

$60.00 


77/SO TRACK 



B6QSH2052D 

16 Hard 

Double 

2/2 

$10,00 


§" 

DISKETTES 



060SNT7401 

Safi 

Single 

1/1 

$55.00 

D60SH37IQ1Q 

Soil 

Double 

1/1 

£65.00 

06DSN374020 

son 

Double 

2/2 

£65.00 


fSANYO 

FCC CUSS 2 APPROVED DATA DISPUY MONITORS 



P art Ni. fliicriptto e _ UtlPrtci SALE 

BGST0VB450I 9"BfiW P4,10MHz (IS lbs.) $2 1 5.00 $ Llft.M 

DGSTQD m 509 C l 9 '"Green, P3?, 10MHz {15 lbs.)$200 DO SlSD.DO 
BGSVODMEEtlZC 12'&SW P4. 10MHj (24 lbs,) $250 D& $225 M 

RGSTO D KG 11201 12‘'Gfteen P31, 1 8MHz (24 ltis.)$260 OO $235.00 
BGSTUVMCBOU 13 x 54 (35 lbs i $470.00 $425.00 

RGST0DMB113* 13 'ftGB Color (35 lbs) $995 00 $095 00 
*As used with IBM P.C. 

APPLE II® 
Peripherals 



AflOO DOUBLE DENSITY B DISK CONTROLLER 

• Hrgh Speed DMA TRansler pi Data (1 Microsecond/Byte) 

• Uses AJI Standard Apple DOS Commands [OPEN CATALOG, LOCK, 
DELETE. LOAD,..etc) Except tor (NIT Which Has Been Improved and 
Enhanced in a Vista Format Routine 

• Compatible with Apple DOS 3.S/3.3, Pascal 1 1 and CPM 22 (With the 
Z0O Soft Card by Microsoft) 

• Interlaces to All Shugart/ANSI Standard Elghl-lncb Floppy Disk Drives 

• 2Kx0 PRDM Contains Autobool Functions and All R-" Floppy Driver 
Code Allowing Complete Memory Usage Map Compatibility w/Appte 
DOS 3.S/3.3 

BGVl SABBO Con trcdler and disk $595.00 $499.0 0 

BG1IS01B0 Vision 80 00 x 24 Dispday Cart»$39S.I}0S349,U& 

BG1IS0T64 Vision 40 - 40 Cofumrr, upper/ £195 00 $175.00 

lower case enhancerrerit 



1 1DV 60Hz CVT Ms/nframee, the best money can buy! 
12 Stot ±8V 17±16V 92A 
22 Slot±9V 9 30A± J6V @ 4A 


LIST LHJR 

PHICE PMCE 

FART NO. DESGifPTION I D ID 24 

KTEIiCJlII 12 Stot Desk 5755.00 $BBB0I |tt7,tS 

BGTEIMC31ZZ 22 Slot Desk $910.00 $791.00 S-77B.DD 

BGTEIRN12 12 Stot Rackmount $800.00 1715,00 $601.00 

BGTEIRM22 22 Slot Rackmount $965.00 $860.00 $625.00 

Shipping Weight: On 12 Slot Mainframes: 45 lbs. 

On 22 Slot Mainframes: 55 tbs. 

S-100 MAINFRAME WITH 12 SLOT MOTHERBOARD 
AND CUTOUTS FOR 3 - 5'A" FLOPPY DISK DRIVES 

+a V 9 1 7 A ±1GV 9 2A +12V @ 1.2A internal Power Cable 

08TEITF1I 12 Slot desk $745.00 $I70,H $031,00 

BBTEIRF12 12 Slot Rackmount $055 00 $765.00 $732.00 

Shipping Weight: On 12 Stot Desk 40 lbs 

On 12 Slot Rackmount: 45 tbs. 

DUAL 8" DISK DRIVE CHASSIS 

For two Shugart 801R or two Qume DT-8 size drives 
with internet power cables provided 
+24 y # 1.5A +SV 9 - 5V <P .25A 

RGTEIDFDD DeskTop £56500 $520.00 $410.00 

BGTIlRFDD Rackmounl $725.00 $650,00 $010.00 

Shipping Weight: On Oesk Top: 40 lbs 
On Rackmount: 45 tbs. 

PRIORITY ONE ELfCTHfl MIES is a master distributor turTEI Dealers i OEM's 
tall tor quantity pricing 


PRENTICE 



THE STAS 


OUP MOST 
POPULAR MODEM 


We’ve Sold Thousands! 

w 0 to 30D baud • Bell tog and 113 • Exclusive Triple seal acoustic 
chamber * Sell Test • ±0,3% Ir-equancy stability; crystal controlled • 
Pecwrer Sensitivity of -BDdB on -53d8 ofl • FSK Modulation * RS232 
CpTOpattolfi • Swkcket: Dnginate/Otf/Ahswer Full Dupl«x/Test/-Hal( OupteK 
iirilcttomTransmit Oate, Receive Dala, Carrier Ready. Tesl 


Part No. 


Lfrl Plice SALE 


©Hayes 

SMARTMODEM 

* Auto Answer. Auto Oiai, FuNor Harr-Duplex, Loop Back 1 Serial binary, and 
asynchronous data formats with 7 or B data bits: 1 or 2 stop bits: odd, even w 
no paniy * 0-3DD bauad • HS232C interface • 70 Microprocessor with 
2 Kb ccntrof program ■ 40 character command buffer ■ Size: 1J J ' x 55 n x 
96" 

SGDCHD2DBP Smartmodem (StL WL 6 lbs) £27900 $249.00 

B&DCH03OOP Ghrenograpft {Sft. Wt 3 lbs.) 524900 5219.00 

BG DC HO I OOP MicforTiotfem 100 (5h, WL 4 lbs)$399.00 $369.00 

HDCH290 1 0 CP/M* B" Terminal Program lor mve $ 25.00 
iGDCHOOQOr Micmmodemll £37900 SJ2S.00 

BEDCHZ40II Dataoom (PASCAL patch) lor above $ 50,00 
































































NEC 


FUJITSU 


LETTER OUALITY CCI I ||M 
PRINTERS FROM 


Speed and Unmatched Performance 

Interlaces: * RS232G and Current Loop • Centronics type parallel 
interface * I EE [74 S3 All are DI F : switch selectable 
PeruialRyProtacili: * NEC5510 * DIABLO 630 * OUttE Sprint 9 * 
IBM Personal Computer * ATABII Centronics 737) 

Ipicfil Ftiluru: * ZSO CPU • 12KHOM • Slandari 1BK Buffer * 
Optional 43 K Buffer ■ 50 -19.2 K baud • Micro-coded alarm dllferent- 
iates error condi tkms with pulse combinatiorrs * I niefligenf bi-directional 
printing with logic seeking ■ Complete word processing features * Sell 
test * Aula reprint * Amin dear error * Proportional spacing * 
Supports Automatic pusl location • Complete Vector plotting routines * 
Sheet feeder mode allows easy interface to most mechanical sheet feeders 
• B month warrantee * Quiet - 60dto * Front panel forms control * 
Universal power supply 1 t5(220V BO/BO Hz. 

ntCT BO Characters per Second! 

0t «fl LETTER QUALITY! 

BUr- USING THE FUJITSU SP830 

Part Id. Description Lilt Prtei Our Price 

0BSLHF83 intelligent Printer $3495,00 $7^05.00 

OPTIONS 

efiSUiFBBVFT Vertical forms tractor $200.90 

BSSLMF8B40K’ 4SK RAM butter $400 00 

Celt for pricing on sheet feed options 

55 CPS USING THE NEC 7700 


Intelligent Printer $3295.00 

OPTIONS 

Verfrcfli 1 Forms Tractor 
Bidirectional Forms Tractor 
NEC Cut Sheet Feeder 
Twin Cut Sheet Feeder 
4BK RAM Buffer 
*Musl be ordered with the printer 
INTERFACE CABLES 
BGCPAM572 Centronics tBM/NEC Cable 

B6SCD B251 RS23 2 C Se rial Ca ble 

Cali tor other cables nof listed 


065EMH77 

BSSLMHTJVFT 

BG3LMH77B0FT 

BGSLWI7709F 

BGSLMH7705F2 


$2595, Qd 

$ 259.00 

$ 400,00 

Si 505.00 
$2I50.0Q 
$ 4DO .00 


$50.Q0 

Seo.ao 


Para Dynamics 


ia SLOT S-IOO MAINFRAME 

CVT Power Supply, forced air cooling; security lock 
120 Of 220V AC at 50 or 6QHz-t8V@20A ±18^3,5 

BGPBN201BII Desk Top $799.00 $590-00 

0BPBN20I9B Rack Mount $54 9.00 $740.00 

B SLOT S-IOO MAINFRAME WITH 
CUTOUTS FOR 2 SW DISK DRIVES 

-5050OMA, +8@15A. 4-72 0&A + 16@2, -16&2 

BEPDHZSD9D Desk Top $899.00 $719.00 

BGPDHZBOflfl Rack Mount $949.00 $139.00 

DISK DRIVE FACILITY 

.AccommcMfstesfivofl" floppy drives, of Shugart, Qume, or 
similar design and dimensions, 110 or 220V AC at 50 or 
OOHz CVT power. 

BGP0N220Q0 DeskTop $659,00 $579.00 

BGPONZ200S Rack Mount $679.00 $595.00 


Free standing cabinet. Witt accept 2. 8"Floppy disks and t. 
8" Rigid disk. 18 slot card cage will accept the double 
height 10“ x W" S-IOO cards (Alpha Micro and others) CVT 
Power Supply. 

+24&7A, +16&2.2A -16&3-5A, +9&2GA +5@5A 
BEPDN20I9 PRONTO $1295,00 $1129.00 

PRONTO COMPUTE WITH POWER SUPPLY POWER-UP SEQUENCER 

BGP0H2BIIS with sequencer $7395,00 $1241.00 

Shipped motor freight collect 


COMPARE OKIDATA’S FEATURES 
TO ANY OTHER PRINTER! 
COMPARE PRIORITY ONE S PRICES 
TO ANY - THEN DECIDE! 
Don’t be fooled by those who try to 
“soak” you for the options 

• Bt-DIRECTIONAL-120 CPS • Both Parallel and 1200 

• 9 x 9 Ma trix (Aiphanumeric) baud Serial I/O (82A 8 83A) 

• 6x9on2 Matrix for graphics • Self Test 

• 5,0-31 10, f E Charac ters • Qul ot Paper Switch 

Per inch * Friction or Optional Tractor 

» 80 CPI @ 10 CPI for 82A Feed (Tractor Standard on 84) 
■ 132 CPL @ IOQGPI for • W different character sets 
83A & 84 

All three printers feature Iront panel swrtch selectable far lengths; 1G lengths 
Irani T to 14" From pf bottom gper loading lor up to4 part forms and tear 
bar All of these features make UK IDA IA the best value in low cost printers' 

Part Nd. description ttt Price SALE 


BB0KI1RAFHS2 

BGPDB0KIRZAU 

BGDKIQATD3A 


0G0KIDA732AT 00 column printer w/fricton {25 «3&} $529.01 

Tractor Feed fur OKfOAT 82A $ 50,95 

High; Fesotolion graphics ROM 60 x 6fi $ 75 JO 
OKIDAT02A w/tractor and graphics $588.00 
132 column printer w/iriction {35 lbs.) $750-0Q 
Trade - Feed for DKIDAT83A $ 50.15 

High Resolution graNcs ROM 60x66 I 70,00 
0KIDAT83A w/tractor & graphics $850.00 
%Q0 Baud 2K serial buffer/interlace SU9.M 
132 col. printer parallel interlace $ 1095,00 
wJift graphics and iraetor (35 lbs.) 

132 col' printer 9600 baud serial 2K $ I £50.08 
interface, graphics and tractor (35 too} 

Apple Parallel Interlace w/Cable $ 78.00 
m Sold only with printer 

COMPARE PRICES If 


BGOKIGMPHBa 

BGPDBOKIttATi 

BGM)S£R2H0F 

BGOKiDATMAP 

HG0KFDATV4A5 


Better Than 
QUME! 
Better Than 
SHUGART! 


Amitsubishi electric 


0". Double-sided, ddubfe-density. mterchangieabfe with DOME & Shugart 

BGMITM2$94«$ Sh- Weight 16 lbs. $509.10 

BEMITM2004B3W Manual $ H OP 

2 or More $525.00 each 




i,Shugart 8 oir 


Single sided, double density - most popular B" drive 
BGSH990!B 1425.00 ea, or2 ormore(l€ lbs) for $590.00 ti 

BGSHU0A001 Ri Man ual tor 801 Ft drives $ 10.00 


INTERNATIONAL INSTRUMENTATION. INC. 


VIEWPOINT - ADDS 

Detachable keyboard. RS232 interface and auxiliary port 
80 x 24 display, tUtabte screen. 

beaddvwpr Sh. weight: 30 lbs. $898,00 $525.00 


Tandon TM-800 Thin line is 
exactly half the size 
of conventional B" 
floppy disk drives 


Exactly one-hatf the height of any other model- 
Proprietary, high-resolution, re ad‘write heads patented 1 
by Tan don 

D.C, only operation - no AC. required 
Industry standard Interface. 

Three millisecond track-tcrtrack access time (9 lbs.) 

51TNDTR14B1 Singh Sided $425.00 2 or mere $395.00 

0GTN07*1402 Double Sided $575,00 2 or more $150.00 

BITHDTiBW Manyaf - nof incftrefed with drive I 10.90 


TANDGN 5W DRIVES 

B1TNDTM1D11 5/ngffe Sided, 250KB (5 lbs.) $240.00* bi 

2 or More $228.00 

BSTN07111002 Double Sided, 500KB $325.W <a. 


2 or Nora $290.00 

BOTHBTM1003 Single Sided 500KB $325.90 11 , 

2 or nora $299.00 

0GTND7M1PO4 Double Sided . t OOOKB 1449 OB II. 


2 or Nlare $420.00 

BG7HB7M5M manual, not included with drive I 11.00 
Ms used In the iRM P C, 


DISK CABINETS 

V-lOO - VISTA 

• Desk or rack moon fa ble • internal power a nd da ta ca bles 
• Drives pull out tor easy service and maintenance 
BGVmrtEia Disk Drive Cabinet (43 its) $49500 $449.00 
BBllSVIOO With purchase of two Disk Drives $399.00 

SINGLE 8 Jf - Q.T. 

Single 8" cabinet with power supply 

BG9TC90CB (22 lbs.) $249.00 $205.00 

DUAL B FJ - €LT. 

Dual S ' cabinet with power supply 

BG|7CDDC89 {24 lbs J $595.00 $349 00 

5 CABINETS - VISTA 

Single 5" with P S. 

Dual 5” with P.S, 


SEND $1.00 70 DAY 
FAR 7HE NEW, FULL COLOR 
SPRING1982 ENGINEERING 
SELEC7I0N GUIDE! 


o PRIORITY 


S 05,00 


SI IP,DO 


ONE 


UNIVERSAL DISK ENCLOSURES 

* ^ccepfs any combination of 8" drives (QUME/Shugart 
BOIFt type or size Tandon type) • Also accepts Trand 
disks * Positive pressure * Optional Oistr environment 
monitor sfioivs supply voltage and Internal cabinet temp¬ 
erature • Internal power and data cables provided, 
UNIIEftSAL DRIVE CABINET complete with power supply, tan and filter, and 
all internal cables fur attachment nf two B jr floppy drives 
BGIIIU0E0O4 Dual Gfwe Cabirdt (Sh Wl. 40 ibsf £495 CC $459.00 

BGIIIUBE0D4 With purchase of two 8" Disk Drives $399,00 

BBIIIUDEOtAEM wfEnvironmental Monitor installed $584 95 $536.00 

BG1II1DED04EH With purchase of two 8" Desk Drives $485.00 

BG Fit 1DEO04AUG Dual Duve cabinet with Aug- $733.00 $950.00 
menlatlm power supply module la increase 5V 
supply Irum B amps to 9 amp? for use with two 
hard disks or 4 Tanduri drives Also includes 
Disk En vi run mem Monitor (45 lbs.) 

19" Rack Mount kit UOE004 


BGIILBDE1CH 


$ 90,95 


THIN 71IEE DRIVE CAURE7 complete with pgwer supply, and all internal 
cables for allachment of three thin 6" floppy drives (Tanktton type). One AC 
power connector is also prewded tor use with lull size drive. 
lilllUOETT Three Drive Cabinet (Sh WL 35 lbs) $495 00 $400 00 
UMUDETT71M with Environmental Munilur installed $504.95 $535.10 


ELECTRONICS 

CHATSWORTH, CA 9 i 311 


9161 DEERING AVE 

ORDER TOLL FREE (800> 423-5922 - CA, AK, HI CALL (213) 709-5464 

Tarms. US, VISA. MC, BA0. C hetk. Money Drier, U.5. FufmJs Only. C A residents atWGv^, Safes Tan MINIMUM PREPAIDORDER SIS U0. Include MINIMUM 
SHIPPING & HANDLING of $3 00 lor the first 3 lbs., plus 264 for each jddilmnal pound. Orders over 50 lbs. sent height culled Just incase, please include your 
phone number, ftices subject lo change without notice We will da our bed to maintain prices through JJy, 1902 Credit Card orders will be charged appropriate 
freight. If you haven'l received your Spring '82 Engneering Selection Guide, send $ 100 for your copy today! Safe prices are lur prepaid orders oily. 


Applied Digits! Data Systems Inc. 

SALE; 

$ 526.00 


Circle 311 on inaufrveard. 


BYTF. fulv 10A7 RO* 




























HOW CLEAN IS 
YOUR POWER? 


KEITH LEY 





Tire Safa Moo/Mini Computer Ultra Isolated Regulator provides 
instantaneous vultage regulation, and ultra isolation from both trans¬ 
verse and common mode noise lor any typed load. II also suppresses 
transients, protects against overloads and serves as a portable 
dedicated line. It is the ultimate in AC line conditioning equipment 
The Sola "Micra/M ini" is particularly applicable in systems involv¬ 
ing mini or micro computers, PCS equipment, microprocessors, or 
data terminals — where noise and transients cause errors, or low 
voltage and shori term disruptions can resuli in loss of memory. The 
output waveshape is sinusoidal and contains less than 3% harmonic 
distortion, making ii ideal for any electronic load. 

Common mode noise rejection exceeds 120 d8 for the regulator, 
white transverse noise rejection is better than 60 dB — true ultra Iso¬ 
lation Brownout protection is a real bonus feature Inpul line voltage 
variations as great as ± 15% arc instantaneously regulated (o a max¬ 
imum outpul deviation ol ±3%. And. the output will remain within 
NEMA voltage specifications lor input voltages as tew as 65% of 
nominal. 

Especially designed for office type environments, (he Sola "Micro/ 
Mini” is truly portable and has a low sound level of 43 da 

* Instantaneous regulation 

* Regulator common mode noise rejection of 120 dB 

* Regulator transverse mode noise rejection of 60 dB 

* Completely portable — no installation costs 

* Matches Mic o/MIni computer packaging 

* Complete iso dion from pwer line - less than 3pFd 

* Quiet operate — below normal oflice levels 

* Operating range from -20°C to +50°C 

* No loss nf output far line toss up to 3 msec 

* Line Cord 

* On-off switch 

* Dual output receptacles 


MIN I COMPUTER REGULATORS 
PORTABLE 120VAC 60 Hz SINGLE PHASE 



Mixlnioi 

dutput 

Lx W x 0 

Apprai. 

Shipping 

Price 

Ran No. 

if ft Hating 

i Approx.] 

Height 

Ult Our 


BSSU6313070 70 12 X fix 6 10 lbs S1 B6.B5 $1 5B.0Q 

9GSLM113H4 140 12 x 6* 6 18 $244 90 $206.40 

0GSLM33325Q 250 14 x S* 0 31 $29100 $246.09 

8B5LM3J31M 500 17 x 9 k 9 47 $4042Q $344.00 

HGSLM3I3U5 750 17 x 9* 9 60 $51560 $436.60 

BBSUK3I32I0 1000 17k 9k 9 75 $59720 $606.21 

HGSLAS3 1 3220 2000* 1 7 K 11 K 11 106 11 0 1 5.60 $664.35 

Outpul voltage is 120YAC ±3% tor an input voltage of 95-130VAC 
•Unit has 30 Anp twist receptacle. 

Also available are Hard Wired and 50Hz Models 
MINI UPS 

A mini U PS goes one siep further lhan a minicnmopuier regulator. It pro¬ 
vides the same voltage, noise and brownout protection plus maintains 
power to keep equipment running smoothly during a blackcuL When a 
power failure occurs, the infernal maintenance free battery continues 
powering the inverter without the use of any switching devices. This 
provides uninterrupted, conditioned AC power to the critical toad 
A true UPS always between the AC line and critical toad providing 
complete prelection from brownouts and blackouts as well as line noise 
and transients Output waveshape is sinusoidal with less than 3% 
single harmonic and 5% total harmonic distortion Regulated output is 
±3% when operating from either AC line or battery. Handles toad 
surges and lault clearing providing 125% overload for 10 minutes, 
15Q% overload lor 10 cycles and 200% in short circuit with 2 
automatic restrikes before shutdown. MaintenancHree battery auto¬ 
matically rechareages upon return of AC line. Dper Temp. tFC lo4QX 
Especiaify designed for small, Bensttto electronic equipment such as 
minicomputers.data terminals, P.O.S systems. InpHul voltage, 115VAC. 


PORTABLE 1 20VAC 60Hz 
UNINTERRUPTABLE POWER SYSTEMS 



M«Enun 





Oatpul 

Dima ill on j 

Approx. 



VA Filins 

UWrD 

Shipping 

Price 

Part No. 

/Tim 

(Apprei.) 

Weight 

Oil 9 in 


K3UBIQ05(MG0300 400/10Min 12x19x11 95 *1544.00 $1314.M 
BG3U75QD504QD3QI 4 00/20 Mm 1 2x10x1 1 95 II 57A 00 $1339.00 
HGSU2B0050750300 7 50/10 Mm 12x15x11 125 *1874 00 $1429.40 


Also available are 220V 50 Hr models of the above 
Caii for al! SOLA products not Hated. 




NEW 4V 2 DIGIT HANDHELDS! 

The FLUKE 8060A and 8662 A offer the most powerful combination of 
capabilities ever in a hanctoeid DMM, Including ihese 
■ 4i* digit resolution * 10 ff V, 10mA 1QM sensitivity 

* 1 DOKHz True RMA (B06QA) • 3QKHz True RMS (8D62A] 

* Relative Reference * Constant currenl diode lest 

* Sell diagnostics • Basic DC accuracy of 0.04% I606QA); 0.05% 

(8062A) 

The BOGOA also offers dBm, relative dB. frequency measurements lo 
200 KHz, Auto ranging megohms te 300 k it .and conductance (2000 
OS) 

BGFLU606DA with salety designed test leads $349.00 

B6FLUB0G2A with satety designed lest leads $270.00 


m DIGIT HANDHELDS: THE WORLD STANDARD 

11 lunettnni: 

* dc voilage • temperature (via K-type 

■ ac voltage thermocouple 

* dc current * peak hold on voltage a nd currenl 

* ac current functions 0.1% basic dc accuracy 

* resistance f£024B& 6020 B) 0 .25% basic dc 

* diode test accuracy (6021B 6 8022 0) 

* conductance « visual logic level detection 

* high-speed continuity beeper and continuity mdicalers 


Extensive overload 3 ft-digit resolution protection with 60 DV double- 
fused current input, Safety-desrgned test leads. Two-year parts and 


Two-year labor warranty Calibration Cycle. 

BGFIU6024H (All 11 functions] $23990 

BGFLU902GH (Firs! 6 functions) $149,00 

BGFLU0G2IB (First 7 functions) $149.00 

BBFLU9G22B (First 6 functions) $ lit DO 



B010A/8012 A. M e hsii re m e nl versatility 
on the bench 

1 function! * ac currenl 

* dc voltage * resistance 

* acvoliage # diode test 

* dc current * conductance 

if} amp current range (8010A) 

2 ii and 20 it resistance ranges (8012A) 

True RMS ac measurements 
3ft-digit rasciutran 
0.1 % basic dc accuracy 

Holds voltage, resistance aind conductance readings via 80T-H Touch 
HdW Probe 

Extensive overload protection with 6O0V doubte-fused currenl input 

The 8050A 4Y; digits of unhjye function and 
feature* above 7 feature*, plus: 

* T6 selectable reference impedances * Relative reletenoe/offset 
* 4ft-digil lesglulton * dBm /measuring ac and dc voltage) 

* 0.03% basic dc accuracy 

BGFLUBD30A 4% digit True RMS Bench DMM $360 00 

BGFl0OO5OA01 with N i-Cad battery Option $419 DO 

BGFLflBOTDA ID amp True RMS Bench DMM $259.00 

BGFLU601 DAO) 801OA with Ni-Catf battery option $299,00 

BGFLU8D12A Low-Ohms TrueRMS new* PMU $339 09 

BG FLU 6012AD 1 B01 2 A wil h Ml- Cad Batlery Option $379.00 

The shipping weight on bench DMM is 5 tbs,. 6 lbs wiffr Ni 
Cad Battery Option 



Handheld DMMs For Every 
Application and Budget 

* dc voltage • Easy-lo-use Rotary Switches 

* ac voltage * Large 06" LCD displays 

* dc current * 3ft or 416 digit accuracy 

* ac current * Overload protection 

* Resisiance • Externally accessible batlery & (use 

* Diode Test • Rugged 0.1" AB5 Plastic Case 

• Shock-Mounted PC Board 

B6OTHI10 ±0.5% DCV accuracy, 10M n input impeded- $124.00 
ence auto polarity and current measurement 
through IDA 

BGKTH13I Same as BGKTH130 except 0.25% accuracy $119.60 
and enhanced band with on nop ACV ranges 

BGKTK126 See/hear display includes both over/under $139.00 
threshold indicator arrows, audible lone that 
operates on ail ranges & functions, and adjust¬ 


able threshold 

B6KTHI35 4ft digit, 0.05% accuracy $239.00 

B BOTH67 f Thermocouple (TC) based thermometer $ 119.00 
BOOTH 1304 Bolt Carrying Case & Stand (handhelds] $ 10.00 

B GOTH 1 3DE Deluxe Carrying Case (handhelds) $ 25.00 



Bench DMIHs: Solid Price/Periormance Values 


BOOTH 109 D.25% DCV 3ft digit LCD display $169,00 

BOOTH 1 76 0.65% DCV 4ft tfigil LCD display $299.06 

20 kHz bandwidth on lower ranges 
BOOTH 17H 0.04% DCV 4ft digit LED display $359.00 

20A capability TRMS ACV 

BOOTH 1792 BCD Output Cptwn ter BGKTH179A $189.60 

8GOTH1793 IEEE Interface for BGKTHI79A $125,00 


cirm. 



LOGIC PROBES 


SPECIFICATIONS 


MODEL 

lfi m 

LP3 

Reiponxe 

50 ns 00 ns 300 ns, 1.5 MHz 6 ns typical 

angle-shot event puise train tested at 10 ns. 

10M Hz pulse train 70M Hz pulse train 

Nile Mode 

High Spited Trainer Single Event 


Pin He. 

Oixcripttin 

Uit Prlet Our Price 

8BBSCLPI 
SEES CLP! 
BBBSCLP3 
BGBSCLP4 
SB BSC DPI 

Standard TOM Hz w/ Memory 
Economy 15 MHz 

High-Speed 50MHz w/Memory 
100MHz + ECL Logic FTobe 
High-speed digital pulser. 

100 PPS or singte-shnt 

$50 00 $45.00 

$32.00 $30.00 

17700 $99.00 

5150.00 $136,00 

$8300 $76.00 


16 AND 40 CHANNEL Lit BID MONITORS 

LM1 clips over any DIP 1C up to 16 pins. Eacbof its 16 contacts 
corrects lo a single bit level detector thai drives a high irctesrcity. 
numbered LED readout activated when the applied voltage exceeds a 
fixed 2 V threshold. Logic H 1" terns LED on: logic “O" keeps LED off. 
BBGSCLMI $79.00 $72.00 

l M-4 will mslanlly and clearly display the logic states of any digital 1C 
of up lo 40 pins or any of up to 40 independent circuit points when used 
with its standardly supplied connector cable terminated with a 40-pin 
1C test clip 

BGUCLM4 $19900 $199.00 

LOGICAL ANALYSIS KITS 

BGGSCLT6I LP1.DP1 & LMUn molded case 524000 $229.09 
BBSSCLTC2 LP3, DPI & LM1 inmoKted case $27000 $245.00 













































page NC Drilled Boards 





Page s NC* DRILLED Prilled Circuit Boards offer you benefits not 
currently available from a conventional punched board. If you are 
involved in professional prototyping of PC boards, you know that a 
"clean" prototype is always more representative of what you can 
e*peei in your final production board, AND Isn't lhat what proto¬ 
typing is all about? 11 you Want fee Best,. . Ask lor PAGEt 

SPECIFICATIONS: 

UL Approved. 

Maierial: U&2 rJ 11.57mm) thick FH-4 epoxy glass laminated copper 
per MIL-T'55561 Type GF 
Mule B la Dieter: 042" NC drilled 
Plating: Circuitry: Electrolers tin 50 x 10-6 in. 

Contact lingers: .0010" gate over .0050" nickel. 

Contacl fingers are chamfered lor ease ol Insertion 

S-lOO BOARDS 



PART NQ. 

DESCRIPTION 


PflICE 



H 

10-24 

2539 

BGCHDM9P 

9 Pin Mate 

$ 2.10 

$ 1.90 

sue 

BECNQ0E9S 

9 Pin Female 

$ 2.70 

t 2.40 

$2.10 

BGGNDDE9C 

9 Pin Cover 

$ 1,50 

$ 1.25 

$M0 

BECN06A15P 

15 Pin Female 

$ 2.75 

$ 2.45 

$2.15 

BGCN0QAI5S 

15 Pin Female 

1 3.95 

$ 3.60 

$3.20 

8GGNDQAI5G 

15 Pin Cover 

$ 1.50 

$ 1.30 

$1-10 

BGCNDDA25P 

25 Fin Mate 

$ 3.00 

$ 2.70 

S2.25 

BGCNDDA25S 

25 Pin Female 

$ 4.00 

$ 3.75 

$3.00 

BGCN0DB5I2I2 

1 Pc. Grey Hood 

] 1.00 

$ 1.45 

$1.30 

8GCNDD25H 

2 Pc. Grey Hood 

$ 1.50 

$ 1.25 

SI ID 

BECNDDBS1226 

2 Pc. Black Hood 

$ 1.90 

$ 1,65 

$1.45 

BECNBBC37P 

37 Pin Male 

$ 5.60 

$ 5.10 

$4,45 

BGCNUD037S 

37 Pin Female 

$ 6.70 

$ 7.70 

$6.70 

BGCHBDC37C 

37 Pin Cover 

$ 1,60 

$ 1.55 

$1,30 

BGCHD305DP 

50 Pin Male 

$ B.75 

3 7.75 

$6.70 

GGCNBDB50S 

50 Pin Female 

$11-65 

$10,25 

$6.90 

BGCNODU50C 

50 Pin Cover 

$ 2.00 

$ 1.60 

$1.60 

&GCN002D416 

Hardware Sel 2/Pt 
RS232, DB25P, EIA 

$ 1.00 

$ SO 

$ .70 

BGCNDHS232BF 

Glass 1 Cables Con 8 Ft 

$19.95 

$17,95 

$15.95 

BGCNU573U30 

Cent. 700 Series/ 
Epson Primer Conn 

$ 9.DO 

$ 7.50 

$6.00 

DEI D C5736500 

IDC Version ol Above $ 9.05 

I 9.00 

$8.00 


PI Component Side 


PART HD. 


DESCRIPTION 


1-4 


PRICE 

5-9 10-24 


BRPGBPiaOE SI DO Bare Board SI 5.95 $13.05 $11,95 

BGPGBP10D2 SI DO Horizontal Bosses $2295 410.9& $17.95 

BGPEBP1003 S100 Vertical Busses $22.95 $19.95 $17.95 

BGPGBP10O4 5100 Pads Per Hole $23,93 $20 95 $19.95 

APPLE BOARDS 



P50Q2 Componeil Side 


BG PG BP5O01 Apple Bare Board $15.95 $ 13. B5 $11.95 
BGPGBP50D2 Apple Horizontal Busses $2195 $19.95 $17.95 
BGPGBP5DD4 Apple Pads Per Hole $23.95 $20.95 $11.95 

GENERAL PURPOSE PLUGBOARDS 



P4413 Wiring Side 


BGPG B M411 4 " 22^44 15&" Bare Board I I K * B BS $ 7 .95 

HGPGBfUl 3 4.5 ' j k6' j 22/44 156 " Vwticgt Buss IJI.U $12.50 $11.5a 

flGPG BP4414 4.5"x6 2 2/44 \ 56" Pads Per Hotel 14. IS $13. SO $ 12.5B 

BG PG BP4421 4 .S' '*&.&' 1 22/44 .156'' Bare Board 11B. 15 $ S. 95 $ 9,95 
0GPGBP4423 4.5"x9.6" 22/44 156" Vertical BUSS $14J& $13W $12.50 
BGPGBP4424 4 5 r 'x9.fi" 22/44 156" Pads Pfcf Hole $15.95 $14.M $13.50 
BGPGIP72II 4.5"x6" 36/72 1 ' Bare Board $ 0.35$ 8 0S $ 7,95 

BSFGBF7213 4.5"xG" 36/72 1” Vertical Buss $13JG $12,50 $11.50 

OGPG 9P7214 4.5 j, k6 ' 36/72 .1” Pads Per Hole $14.95 $13,50 $12.50 

BGPBBP7221 4.5 JJ x9.6 ,J 36/72 .1" Bare Board $10.95 $ 9 95 $ 9.95 
BGPG1P7223 4 5 J '&&' ' 36/72 1" Vertical Buss $14.95 $13.51 $ 12.5D 
0GPG9P7224 4.5"x§.6 36/72 1 r Pads Per Hole $15.95 $14.50 $13.50 


We stock the entire PAGE line of boards, pre-cut and 
pre'Stripped wire wrap wire, and pre-assembled IOC 
(lit cable assemblies. Please see cur Spring cataing 
or call tar products not listed. 


RS232 and “D” SUB-MINIATURE 
CONNECTORS 

SOLDER TYPE 

P=Plug, Male Type — S= Socket Female Type — C=Cever, Hood 


CALL FDR IDG "IT CONNECTORS 

•90BMS0M 


ICN SERIES GOLD 3 LEVEL 
WIRE WRAP SOCKETS 



* 10 m in GOLD Plated Pins 

■ Deep Chamfered Closed Entry 
Contacts 

* RN Side Wipe Contact Design 

* Phosphor Braize Contact Material 

* Terminal Barbs Allow Sell-lock 
into PC Board 

■ Rugged Socket Body Design 

■ Deep Chamfered Closed Entry 
Confects 


PRICE 


STANDARD 


10-24 


100-249 


PAHT HO. 

PIHIPCKGE. EACH 


2MB 


25D49B 

BGRN506MTWG 

0 

52 .SO 

N/A 

.49 

45 

.41 

BGRN514NWG 

14 

30 ,75 

.70 

.65 

,55 

.46 

BG R H S 16MTWG 

16 

28 .65 

.75 

.70 

60 

,52 

9GRHSIBIWIG 

18 

23 1.09 

.90 

,90 

.75 

.71 

B6RNS20WWG 

20 

21 1.20 

1 05 

96 

91 

<67 

BGHHS22WHG 

22 

19 1.35 

1.25 

1.15 

1.05 

.99 

BORN $24 WING 

24 

17 1.35 

1.25 

1.15 

HD5 

,09 

B&HNS20WWG 

28 

15 1,70 

1,55 

(.40 

1.34 

1.25 

DBBNS4QWHG 

40 

ID 2J0 

2.05 

L65 

1.60 

1 50 

'MINIMUM ORO^ R $1,00 'tter line item. Te receive -quantify tFfees tieydnd 

1st mm ywt must order6XACT rn\\m of STANDARD PACKAGES 

GOLD PLATED CONTACTS NEW 


TIN 

PLATED 

TAILS. 


ft 


SELECTIVE PUTED 
PINS THAT WILL SATE 
YOU HONEY IY 
HAVING GOLD ONLY 
WHERE IT COUNTS! 

Same ai above except plus 
art selectively plated. 


D01NS05TWW 

S 

;5?:- 

.55 

N/A 

.45 

.41 

.37 

0EBHS14TWW 

14 

m . 

.65 

55 

50 

,47 

.44 

B9BN510TWW 

16 

26 . 

,76 

.65 

,52 

.51 

.4B 

BGRHS16TWW 

IS 

23 

.90 

79 

.75 

JO 

.65 

BGRM52DTWW 

20 

z\ 

1.10 

.95 

.91 

.67 

.62 

BERHS22TWW 

22 

ID 

1.25 

1.15 

1.05 

94 

.49 

HGRNS24TWW 

24 

17 

1.25 

UB 

1.05 

.06 

.69 

BGRNS2BTWW 

2S 

15/ ; 

1.50 

MS 

1.36 

1J5 

I,1S 

BGBN540TWW 

40 

1.0 

2,00 

1,00 

1.60 

1.46 

1.30 


MINIMUM OftDEft £1 06 per fine rram To recede 
quantity prices bevond tst Gotomn you must order 
EXACT multiples ol STANDARD PACKAGES. 


SEND $1.00 TODAY FOR THE HEW 
FULL COLOR, SPRING 1962 
ENGINEERING SELECTION GUIDE 


PROTECT YOUR INVESTMENT 
PROTECT YOUR DATA WITH 





ISOBAR 

With Built-In Noise niters and! 
Surge Suppressors 




MEMORY 


PART HO. 


PART NO. 


PRICE 


BG4116 AC 20 

BG2DI6P3 

B-G2114N3L 

8C5257N3L 

BGZ732 

862716 

RG2708 

ZBO SERIES 


BGZBDAPIO 

BGUOACTC 



BGZ50AS1Q0 
BGZ&GAS10I 
BE29DAS162 

(TARTS 

6GAT51U13A 

8GTR1602B 

fi8TR1663 

SGIMG402 


$13,39 
1111.19 
1111.19 
: 133.39 
! 139,95 
: 139.95 
$39.95 


$5.95 
$4 95 
$0,95 
$7.95 


8GDP0212H 

DGDPt214N 

BE DPI 21 BN 

BGDPI224H 

BGDP0224-4N 

BGDPS226N 

BEDPS226N 


BGINSR250N 

BGIN5R251N 

BGIRSR253H 

9GIKSG255N 


BEIN$5259N 
BGINSB259N 
BGJHSR275H 
BGINSB279N 

FLOPPY DISC 
CONTROLLER 

BSFD177IB 
GGFD1791B 


)l 


ONE 


ISOLATES SENSITIVE AND VALUABLE EQUIPMENT FROM: Equipment 
interaction - Damaging High Voltage Spikes - AC line noise and hash 
PROTECTS: AGAINST: Voltage transients caused by lightning, contact 
switching, turn-off of inductive components, noise due to electro¬ 
magnetic coupling 

USE THE GSC ISOBAR TQ ISOLATE: Microprocessor from peripherals - 
Ub instruments from noisy equipment - Sensitive pre-amp or tape 
deck from power amplifier 

THE GSC ISOBAR ELIMANATES: Equipment Interaction - Equipment 
damage from power line spikes and surges - Errors - False printouts * 
Disk Skips - Audio or video hash 

FEATURES: Indue live isolated ground - Sockets indrvdually llltor 
isolated - Circuit breaker protected at ISA. 

VOLTAGE TRANSIENT SPIKE PROTECTION: 2600 A peak tor up to6 

Sec duration spikes. IDQOA, e/20 Sec protection from repealed 
spikes. 

LOAD HANDLING: 1375 W max total load; ISA per socket. 

INPUT: 125 VAC. 15 amps; standard 3-prong plug 

ISAfl 3 - Three common outlets built-in circuit breaker, pilot light. 

bang-up bracket and a 6-fool cord. 

____lilt PrlGi IwPrici 

BGGDFIBAR3 Sh- Wt. 3 lbs. 559 95 $42.00 

IBAR 46 - Four independently isolated outlets, Built-In 15A circuit 
breaker, pitot lighi. switch, and 6-foot cord. 

BE ED FI BAR 4B Sri Wt 4 IbSL £79.95 $49,95 

I B AH 69 - 6 ou tlets,, grouped to form 4 independently isolated sets ol 
two. Built-in 15 A circuil breaker, cn/off switch, pilot light. 
RGGDFIBAR69 Sh. Wt 5 lbs $64.95 $34.95 

IBAR 9RM - Eight rear-mourned outlets grouped Ic form lour inde¬ 
pendently isolated sets of two. plus one nuHsolaied convenience 
outlet on from face. 19" rack mount cabinet Built-In 15A circuil 
breaker, pilot light, on/of I switch, and 6-toot cord. 

BB6DFIBAR9RM Sh. Wt. 6 lbs. $99 95 $74,05 

RS232 Breakout Box 


A must tor every technician, repair man 
or systems integrator 

Oatabox is contained In a tough, plastic case and is powered by two. 
1.5 volt peril ight batteries. No power is consumed by I he tester when 
not in use. Dimensions^.9' J x5.55")<1.45”. Weight: TO oz. w/baiieries. 

B&DHW232B0X $199 90 $159.00 


$5.50 

$19.95 

$2,95 

$5.25 

$2,95 

$3.25 

$9.95 

$3.50 

$5.55 

$5.55 

$15.95 

$7.50 

$17.95 

$0.90 


$59,95 

$24.95 


$24.95 

$44.95 



PRIORITY r ONE I ELECTRONICS 

mmm 9161 DEERiNG AVE • CHATSWORTH, CA 91311 

ORDER TOLL FREE (800) 423-5922 - CA, AK, HI CALL (213) 709-5464 

Terms. U.S.VISA, MC. BAD, Check. Money Order. U.5, Funds Only. CA rodents add fflfe^ales TAX. MINIMUM PREPAID ORDER s/s.OQ. Include MINIMUM 
SHIPPfNGA HANDLING of $3.00 lor ite first 3 lbs., plus 254 tor eatfi additional pound Orders over 50 fee. sent freight collect Just incase, please fnclucteyour 
phone nrniber. Prices subject to change without notice. We will do our best io maintain prices through July, 1962. Credit Card orders will be charged appropriate 
freight If you haven’t received your Spring 52 Emgieieering Selection Guide, send |1.00 tor your copy today! Sale prices are for prepaid orders ordy. 



||| 



























































Why use their flexible discs: 

BASF, Control Data, Dysan, IBM, Kybe, Maxell, 
Nashua, Scotch, Syncom, Verbatim or Wabash 

when you could be using 

MEMOREX 

high quality error free discs? 


Product Description 


CE quant. 
100 price 
Part# per disc ($) 


8" SSSD IBM Compatible (128 B/S, 26 Sectors) 

8" SSSD Shugart Compatible, 32 Hard Sector 
8" SSSD CPT 8000 Compatible, Soft Sector 
8" SSDD IBM Compatible (128 B/S, 26 Sectors) 

8" DSDD Soft Sector (Unformatted) 

8" DSDD Soft Sector (128 B/S, 26 Sectors) 

8" DSDD Soft Sector (256 B/S, 26 Sectors) 

8" DSDD Soft Sector (512 B/S, 15 Sectors) 

8" DSDD Soft Sector (1024 B/S, 8 Sectors) 

5V«" SSDD Soft Sector w/Hub Ring 
5%" SSDD 10 Hard Sector w/Hub Ring 
5’A" SSDD 16 Hard Sector w/Hub Ring 
5’A" DSDD Soft Sector w/Hub Ring 
5’A" DSDD 10 Hard Sector w/Hub Ring 
5'M" DSDD 16 Hard Sector w/Hub Ring 
S’A" SSDD Soft Sector w/Hub Ring (96 TPI) 

5’A" DSDD Soft Sector w/Hub Ring (96 TPI) 

SSSD ~ Single Sided Single Density, SSDD = Single Sided Double Density 
DSDD = Double Sided Double Density; TPI — Tracks per inch 


3062 

2.09 

3015 

2.09 

3045 

2.99 

3090 

2.74 

3102 

3.34 

3115 

3.34 

3103 

3.34 

3114 

3.34 

3104 

3.34 

3481 

2.34 

3483 

2.34 

3485 

2.34 

3491 

3.09 

3493 

3.09 

3495 

3.09 

3504 

2.99 

3501 

3.99 


Memorex Flexible Discs...The Ultimate in Memory Excellence 


Free Memorex Mini-Oise Offer - Save 10% 

Every carton of 10 Memorex 5’4 Inch mini-discs sold toy 
Com mu meat ions Electronics, now has a coupon good 
[or a from Memorex mini-disc. For every case of 100 
Memorex mini-discs you buy from CE, you'll get 10 tree 
mini-discs directly from Memorex. There Is no limit to 
the number of discs you can purchase on this special 
offer. This offer is good only in the US.A, and ends on 
December 31,1932. 

Quality 

Memorex means quality products that you can depend 
on. Quality control at Memorex means starting with the 
best materials available and continual surveillance 
throughout the entire manufacturing process. The ben¬ 
efit of Memorex's years ol experience in magnetic 
media production, resulting, for instance, in proprietary 
coating formulations. The most sophisticated testing 
procedures you’ll find anywhere in the business, 

1QG Percent Error Free 

Each and every Memorex Flexible Disc is certified to be 
100 percent error free, Each track of each flexible disc 
Is tested, individually, lo Memorex's stringent standards 
of excellence. They test signal amplitude, resolution, 
low-pass modulation, overwrite, missing pulse error 
and extra pulse error. Rigid quality audits are built into 
every step of the manufacturing process and stringent 
testing result in a standard of excellence that assures 
you, our customer, of a quality product designed for 
increased reliability and consistent top performance. 
CustamsrOriented Packaging 
The desk-top box containing ten discs is convenient for 
filing and storage. Both box labels and jacket labels 
provide full information on compatibility, density, sec¬ 
toring, and record length, Envelopes with mult Han- 
guage care and handling instructions and and cotor- 
coded removable labels are included. A writer protect 
feature is available to provide data security. 

Full One Year Warranty— Your Assurance of Quality 
Memorex Flexible Discs will be replaced free of charge 
by Memorex if they are found to be defective in materials 
or workmanship within one year of the date of purchase- 
other than replacement. Memorex will not be respon¬ 
sible for any damages or losses (including consequential 
damages) caused by the use of Memorex Flexible 
Discs, 


Quantity Discounts Available 

Memorex Flexible Discs are packed 10 discs to a carton 
and 10 cartons lo a case, Please order only In Increments 
of 100 units for quantity 100 pricing. We are also willing to 
accommodate your smaller orders. Quantities less lhan 
100 units are available In increments oMO units at a 10% 
surcharge. Quantity discounts are also available. Order 
500 or more discs ar the same time and deduct 1 %: l ,000 
or more saves you 2%; 2,000 or more save a you 3%; 5,000 
or more saves you 4%; 10,000 or more saves you 5%; 
25,000 Of more saves you 6%; 50,000 qr more saves you 
7% and 100,000 or more discs earns you an 8% discount 
oft our super low quantity 100 price. Almost all Memorex 
Flexible Discs are immediately available Irom CE, Qur 
warehouse facilities are equipped to help us get you the 
qualify product you need, when you need it if you need 
further assistance to find the Mexlble disc thaTs right for 
you, call the Memorex compatibility hotline. Dial toll-free 
SOD-538-8080 and ask for the flexible disc hotline extension 
0997. In California dial BOO-572-3525 extension 0997- 
Outside the US.A dial 408-987-0997- 
Buy with Confidence 

To get the fastest delivery from CE of your Memorex 
Flexible Discs, send or phone your order directly to our 
Computer Products Division. Be sure to calculate your 
price using ihe CE prices In this ad. Michigan residents 
please add 4% sales tax. Written purchase orders are 
accepted from approved government agencies and most 
well rated firms at a 30^ surcharge lor net 30 billing. All 
sales are subject to availability, acceptance and verification. 
All sates are final. Prices, terms and specifications are 
subject to change without notice. Out of stock items will be 
placed on ba ckorder automatically unless CE is instructed 
differently. Minimum prepaid order S5Q.Q0- Minimum 
purchase order 9200,00. Internal! on at orders are Invited 
with a £20.00 surcharge for special handling In addition to 
shipping charges. All shipments are F O B. Ann Arbor, 
Michigan. Wo COD'S please. Won-certlfied and foreign 
checks require bank clearance. 

Mall orders to: Communications Electronics, Box 1002, 
Ann Arbor, Michigan 48106 U,S,A Add £5.00 per case or 
partial-case ol 100 B-inch discs orS6.00 per case or partial 
case of 100 5V«-irich mini-discs for U, P,5, ground shipping and 
handling in the continental US-A. if you have a Master Card or 
Visa card, you may cail anytime and place a credit card order. 
Order toll free in |h* U.S, Dial 000-521-4414. If you are 
outside the U.S or I n Mich Igan, dial 313-994-4444. Order your 
high quality, error free Memorex discs today. 


Free disc offer 
Save 10% 

*=^>m 

Order Toll-Free! 
(800) 521-4414 

In Michigan (313) 394-4444 



TV 

COMMUNICATIONS 
ELECTRONICS" 
Computer Products Division 

854 Phoenix O Box 1002 □ Ann Arbor, Michigan 48106 U.S, A. 

Call TOLD FREE (800) S21 -Ml* or outside U.S. A. (31 3) 994-4444 




508 BYTE July I9&2 


Circle 84 on inquiry card. 













Unclassified Ads 


FOR SALE; BYTE from issue # I til rough August 1979 Mint 
condition, Make offer. Dan 5- Tong, Northwestern U. Tech. 3763, 
Evanston, JL 6020 t, (312} 492-7686 days. 


FOR SALE: Centronics 501 printer 165 cps, I 32 characters per 
line. 5 by 7 dot matrix, and 60-200 fines per minute. Recently 
overhauled. Heavy-duty printer for S f 500 or test reasonable of¬ 
fer Also, two Teciitran S4f0cfatacassette recorders. ES-232 inter¬ 
face with manuals. Jn mint condition. 5 300 or best reasonable of¬ 
fer. David V. Pansier. 700 Ward St , Graham. NC 27253. [919) 
227-7640 after 6 p.m. ft. 


FOR SALE: Complete Atari 400 computer system: I6K Atari 
400. 4 f0 program recorder, BASIC cartridge, over $ 100 worth of 
game cartridges [Scar Raiders, Missile Command, Super Breakout, 
Avalanche). full manuals, and $30 operating-system manuals m a 
special binder. System only a few months old: wourd cost over 
$630 new Only $309 plus free shipping. Brett Bobley, High 
Farms Ref.. Glen Head. NY 11545. [5 f6f 671-6707. 


W ANTED: Schematics for Exremys Corporation Model 
RM64—64K dynamic RAM board for 5-1 DO bus, Will pay reason¬ 
able reproduction and mailing costs, W. E, Buoy Jr. r T63I9 Peb- 
fiiegten, Houston, TX 77095. 


FOR SALE; PDF-3 and dual DEC tape drives. J would also Tike 
to hear from mrcrocamputer users in medktune. Derek Eniander, 
M.D., Nuclear Medicine Department. N YU Medical Center, 560 
First Ave., New York. NY 10016. 


FOR SALE: Heavy-duty Centimes I02A printer. Mery high 
speed [330 cps). Perfect working order Asking $995. L. Neueer- 
ling, 1 200 Arundel Dr r Kokomo, IN 46901 r [3 ] 7) 452-8971 eve¬ 
nings. 


FOR TRADE; Games for the TR5-SG Gator Computer Original 
programs sent will be nepraced by mine, written for extended 16 
IK. Afso interested in homemade hardware, Cassettes come with 
fisting. M. T. Baraa FOB f448. Hayfork, CA 9604 f. 


FOR SALE; PAlA 0700 computer-based synthesizer system, 
D/A. QUASH. V.C.Q., V-CjA, envelope generator, ring 
modulator, phlanger, parametric eq, spring reverb. mini preamp, 
and power supplies Includes all types of patch cords and all 
documentation. Jeff Wursaier, 3 Hickory PL Seneca Fafls, NY 
13148 


FOR SALE; 43 issues of BYTE, Ane 1977 through December 
1980. Excellent condition. S30 firm, postage paid. Also, four issues 
of onComputing, Summer 1979 through Spring 1980. and five 
issues of Personal Computing, October 1980 through Januaiy 
1931 and March 1931. $2 each, postage paid. Larry Felton. 5140 
Yvette. EJ Paso. TX 79924 


FOR SALE: Two Hazelune 2000 dual cassette decks and ooe 
silent [TfJ punter for same. Also, one hard-copy portable terminal 
with coupler and case [not working). S SCO plus shipping cakes all 
David GreenbEatt, 812 Roosevelt Court Far Eockaway. NY 
11691. |2I2] 471-2456. 


FOR SALE: Complete 5-100 disk system for $ 1200. System in¬ 
cludes a Mrcropous disk drive. Polymorphic 80B0 processor and 
video, 64K memory, 12-inch TV with RF modulator, GRf key¬ 
board. 20-slot motherboard, and 2S-A power supply. Everything 
is assembled tested, and working, rnctodes documentation. Aba, 
) 5-inch Sanyo monitor; SI SO. Newtech music (5-100) board. $50, 
and ASO CRT, $ 100 Mark HansJip, I f28 Lavem Ave. Kettering, 
OH 4$429, [513) 293-3324 


FOR SALE: Apple li communications card; $125. Novation 
D-Cac modern with cable: $ [25. Centronics 737 printer (parallel) 
with cable; $545. Phi/jp Ca sevens, 39 f 5 A Variey Court, 
WmSon-Salem. NC 27106, (9T9) 765-5588 evenings, 

FOR SALE: IMSAl 3090 mainframe. S-T0CMEEE-696 system 
with 18 story Wameco front panel [hex displays), ivwo Wameco 
8060 processor boards, Wameco BK static RAM board, Wameco 
I/O board. Biotech BCG-800 color graphics board. 5$M extender 
board, and Vector proto board. No monitor. Complete documen¬ 
tation and accessories, Only $700 plus shipping. R Fischer, 5T52 
Lynd Ave.. Lyndhursc OH 44124. (216) 442-^354 evenings. 


WANTED: Several Rocket Com CB units. They ane miniature 
muluchannej units. Also needed is a schematic of the same unit. 
Please include price Pat Sagstettec 8201 NP5 USN. Orlando, FL 
328 [3, 


FOR SALE: One complete set each, some In binders, of: Inter- 
face/Jnterface Age, BYTE, and kilobaud Microcomputing, Best offer 
for a complete set. Pick up only. Alan P. Biddle. 35 f I Mae Dr. SE, 
Huntsville. AL 3580! 


WANTED; 1 am a dedicated college student trymg to complete 
my degree n Computer Science. Any contribution you can send 
would be greatly appreciated and acknowledged immediately. 
Please help me. Mark Kopec, 9526 South Centrar Park, Evergreen 
Park. IL 60642 


FOR SALE: Attention homebrewersl I am selling much of my 
home stock of KTs, LEDs, capacitor, memory chips, voltage 
regulators, etc. All items new and unused. Top-name brands at 
really low prices Send SASE for list of items and prices. L. E. 
Steiner. 4876 Aeda Ave. 5E, Kentwood, Ml 49506 


FOR SALE: PET 200 L 8K old ROMs 32K Expandamen board 
with Programmers Toolkit. Over f 50 programs, mostly games, in¬ 
cluding Space invaders and Mierochess 2.0. 5 750. Jeff Taytor. 272 
Hartley Ave.. Princeton. NJ 08540. J609J 603-0571 


WANTED: Used microcomputer, software, and equipment tor- 
use in small rural library. Donate for tax deduction or low fee; 
send UPS collect R W, Dorogi, 37 West Mam St., Brocton, NY 
147T6. [714) 792-9012. 


FOR SALE: 48K TRS-80 Model 111 with powerful Level ill BASIC; 
$850. 32K expansion interface for the Model I; $400. Both com¬ 
ponents are new Make an offer on either compgnent Rene 
Putin ier. f 4344 Starbuck St., Whittier, CA 90605, [213) 69S-336 f, 


WANTED: Hammers from Potter LP300Q line printer. Must 
have bFade attached Will pay $ 10 each for two or three of them. 
Stephen Wenzel, 516 South ScoviMe Ave., Oak Park. IL 60304 


FOR SALE: 32K North Star with two quad-density disk drives 
and Wordsmith word processor, inducting Screen$pliner video [06 
characters by 40 lines), f 5-inch monitor, and Wordsmith WP key¬ 
board. [See May 198 f BYTE for review of this WP system.) Also, 
Drablo 1650 printer for highest quality pent plus graphics capabil¬ 
ities. Total system, like new, for S 7000. WiJI conader selling printer 
or Wotosmith atone SobRenegar. 23 BnooksideRd, Wallingford, 
PA 19086, [215) 566-4097, 


FOR SALE OR SWAP: BASF 5-roch drsfc drive, if 75. BYTE: 
VoL F-4. new condition; make offer, EfCG Model 460 oscrllo- 
scope: $ ISO. 1 will consider any offer or trade. Want OSl bus- 
compatible boards, a Superboard, ZX03, or VfC-20. Quintrn 
Leach, 11985 Southwest Parkway, Poland. OR 97225. (503) 
6466644 


FOR TRADE: Want to swap game programs for TRS8Q 
Pocket Computer. Send your list of programs to trade, and I'll seno 
mine. John Riggs, 1114 Eiaine. Livermore. CA 94550- 


WANT ED; Hewlett-Packard 9830 with or without peripherals 
or other HP desktop. A. Spechi, 2302 Viewfynn, North Van¬ 
couver, fi.C, V7J 2Xf Canada. J604J 987-9691 


FOR SALE; SOL-20 40K with two North Star drives and a 
Heathkit monitor Lots of software, including CP/M, CSASiC, ECB 
Disk BASIC games, etc. $ 1200 Works fine Upgrading to 8-inch 
system. Texas Instruments 743 prinierJterminal. $750. Geny 
Fricfce. 435 South Charter, MonticeJIo. IL 61056. [217) 762-7343. 


FOR SALE: SwTPC 6800/2 computer with 24K memory, 
CT64 terminal, CT-EA screen read, AC-30 cassette interface, and 
software. $900 or best offer W Faufconer, 4725 West Quincy 
#60 f. Denver, CO 80236, [303) 7984499. 


FOR SALE: Four GTE Model 560 teletype terminals with built- 
in Offline tape Storage. Uses Selectnc-type element and has internal 
modem capability, Comes with complete documentation. Used, 
need some work. Jerry Pav, 2370 Fellowship Park Way, Los 
Angeles, CA 90039. 


FOR SALE: SwTPC CT-64 terminal with 9-mch video monitor. 
RSr232 interface, up to 1200 bps. all options installed. Works fine 
$ 150. Paul Pennington, 29f 2 Palmetto Dr., Martrnez, GA 30907. 
[404} 860-2934, 


FOR SALE: Heathkit ET-3400 microprocessor trainer. Assem¬ 
bled and working perfectly. $ ICO, FT-340f microprocessor trainer 
course, including components $50. 5. K. Cooper, 533 North 
Martborough C . Shreveport LA 7M D6. 


FOR SALE; Tarbell S-l 00 cassette interface boa/d. Manual is in¬ 
cluded and all chips are socketed. $25 January 1979 to January 
198! BYTE $25, Joe Czyszczewskr. 12607 Blackfoot, Round 
Rock, TX 78664, (5 \2) 2580337 


FOR SALE: Wesiware Business Accounting System with 
KSAM Board. Payroir, Receivables, Inventory, General Ledger, etc. 
August I9SF revision, Unused manuals and 10 disks for Apple If 
4SK AS ROM. SSOO. $1600 retail. Also, new Trendcom printer 
with Appfe interface. $200. Dan Shanis, PQ0 145, McGrath. AK 
99627, [907J 524-3092 


FOR SALE; Okidafa Microtome printer for TR560. Apple, Atari 
etc. New, still rn box. Asking $375. Bernhard Walibef, 100 Cedar 
303. Dobbs Ferry, NY 10522. [914) 693-5720. 


FOR SALE; Apple H plus with 46K memory. Disk If with DOS 
3.3 plus controller, integer firmware card, and a variety of pro 
grams, including Apple Pie, Appfe Ploc Microsoft Adventure, 
Sargon B. and many others. Total value over $2400. Asking 
$ 13O0. All in excellent condition Richard Lrng, 4550 Scott Ave.. 
Apt. 619, St. Louis, MO 63110, [3I4J 36T-2064 evenings. 
454-5351 days. 


FOR SALE: Trendcom 40corumn printer and interface to 
Apple II. Two D.C. Hayes Micromodem Fi with micracouptor. 
Hewlett-Packard HP67 calculator plus Business, Math and Star 
Fac. and blank cards Donafd Robbins, 251-25 Gaskeil Rd.. Littfe 
Neck, NY f 1362, (212) 428-8442, 


FOR SALE: Commodore PET 2001, Original OK with manuaf 
and more than 40 programs. $510. Also, two S-inch Shugart 
single-sided disk drives with power supply (working), less case 
5530. With or after sale of PET wifi sell Besti Sr 3 00 expansion for 
PET with power supply and case tor $90, three 8K 21L02 S-T0Q 
memory boards at $S0 each, and 16K EPROM S-100 boaids at 
S60. Edward Shields, f 17 Devol Dr. Marietta, QH 45750, (6i4j 
373-7672. 


UNCLASSIFIED POLICY; Readers who are soliciting or giving advice, or who have 
equipment to buy P seif or swap should send in a clearly typed notice to that effect. To be 
considered for purification, an advertisement must be clearfy noncommercial, typed doubJe 
spaced on plain white paper, contain 75 words or (ess, and mcfude compfete name and 
address information. 

These notices are free of charge and will be printed one time only on a space available 
Oasis Motices can be accepted from individuals or bona fide computer users dubs onfy We 
can engage in no correspondence on these and your confirmation of placement is ap¬ 
pearance rn an issue of BYTE 

Please note that rt may take three or four months for an ad to appear tn the magazine, 
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Unclassified Ads 


FOR SALE: Apple 11+ with 48 K plus Pascal language canl. 
Apple disk drive, and concroiter card. Software includes integer 
and Applesoft BASICS. DOS 3 3, DOS Tool Kit. Pascal, 3-D 
Graphics, text editor, Appre invaders. Apple Adventure, and 10 
disks full of games and miscellaneous fur S1997. Dale N 
Reynolds. 71? Sunrise Lane, Boulder. CO 80302. (303J 
447-9461. 


FOR S ALE: TRS-80 16 KMo del L Level |J {new 2-chip ROM], 
like new. Includes CTR-80 recorder, mrnr-amp for SFX. system 
desk. Advanced Statistical Analysis [eight tapes, full documenta¬ 
tion]. Cross-neference Utility, Lr-UJ Program/Data Conversion, LI 
in Lfi. Typing Tutor, Mkrrochess. Space Warp. Flying Saucers, 
ftaaka-Tu. several LI games. TRS-flO Microcomputer Mews duty 
1980 to present, miscellaneous hooks, and magazines. S85Q 
takes ail. Tim Hewlett, 900 Union Commerce Bldg., Cleveland. 
OH 441 15. [216] 34-HB339, 


WANTED: Used TR5-B0 expansron interface and disk doves 
Pick-up only Tom Jung. 7-04 166 St.. Whitestone. NY 11357 


WANTED: Used NEC Spin writer, Diablo, ITOH Starwnier. or 
QUME corresponctence printer Kenneth GFyn Hales, 5990 
North CaHe Kino. Tucson, AZ 85704. [602] 888^199 


FOR SALE OR TRADE: PMC 80 [16 K. LeveE EJ TPS-80 
work-alikei S450 or will trade for OSl C4P or KIM-compatible 
hoards. PMC has lowercase modification installed, plus some 
software and books. Paul Mirier. 7623 Pecan Villas t? 
Houston TX 7706 L [ 713 [ 749-5509 days. 64 I 3923 nights 
and weekends. 


FOR SALE: NEC TK-8Q and TK-8QBS (full memoryf with 
power supply |DC +5 V 10 A. -5 V E A, + 12 V 1 Aj 
Good condition S 700 or best offer on all three Send two IRCs 
for more information. Toshiharu Kitano, POB 4. 
Higashimurayama, Tokyo, 189 Japan. 


FOR SALE: BYTE all of 1979 except March: all of T980 ex¬ 
cept February, all of 1 981 34 issues for $75 postpaid, fi.L. Mur¬ 
ray. POB 5596. Raleigh, NC 77650 


FOR SALE: DECwriter IV {LA-34J terminal in absolutely 
perfect condition, including custom-fitted fabric cover and 
manuaf. S90G FOB or best offer over $750. AI Vazquez. Har¬ 
vard Business School, 2 Soldiers Field Park 507. Boston. MA 
02E63. 


FOR SALE: Radio Shack LP|1) Centronics 779 printer, Fast 
60 cps matnx^ype with fully adjustable forms tractor. Ad¬ 
justable characte r size . Unit was just upgraded and cleaned by 
Centronics Always covered Meehan icaily and eosmeacaily 
like new. $465 Charles Okstein, 6 Stores Rd., Wiilimantic, CT 
06226. [203] 487-1616 


FOR SALE: TarbeH cassette-controller board compete with 
cables, data-stream cassette, instruction manual, and data- 
stream cassette made with this board Make reasonable offer 
Also have Digital Group casseGe-systerrvconlroilef board No 
reasonable offer wifi tie refused Delbert Wiliiams, 3500 FEeel- 
wood Dr. Salt Lake City, UT 84109 (801 [ 359 7794 days. 
272-3107 evenings 


BOMB 

BYTE's Ongoing Monitor Box 


ArtfeJe # 

Page 

Article 

Author(s) 

J 

34 

The Input/Output Primer, Parr 6: Interrupts, 
Buffers, Grounds, and Signal Degradation 

Leibson 

2 

50 

Computers. Fiction, and Poetry 

McKean 

3 

54 

Scion Color System 

Dahmke 

4 

60 

Add Programmable Sound Effects to Your 
Computer 

Garcia 

5 

76 

Breakrng the Jargon Barrier; Designing 
Programs for Humanists 

Herte, 

Herte 

6 

108 

Microcomputers :n the Study of Politics, 
Predicting Wars with the Richardson Arms- 
Race Model 

Schrodt 

7 

138 

Software Tools for Writers 

Holder 

a 

166 

The Historian and the Microcomputer, A 
Student of the Past Meets the Machine of the 
Future 

Rowney 

9 

f 78 

Simula ting Neighborhood Segregation 

Dethlefsen, 

Moody 

Heise 

10 

208 

Measuring Attitudes with a PET. A BASIC 
Program That Finds Out How People Feel 

n 

250 

Microcomputers in Cultural Anthropology. 
APL Programs for Qualitative Analysis 

Werner 

12 

284 

Media mix's ETP 

Weiborn 

13 

290 

User's Column: Ada, MINCE, CP/M Utilities, 
Overpriced Documentation, and Analiza II 

PoumeJIe 

14 

312 

Color Computer Disk System 

Stearman 

15 

330 

Upward Migration, Part 2: A Comparison of 
CP/M-86 and MS-DOS 

Taylor, 

Lemmons 

16 

360 

Using the Model l/ttl RS-232C Ron 

Barden 

17 

378 

Programming the Critical-Path Method in 
BASIC 

Zim merman, 
Conrad 

IS 

392 

Computers for Humanity 

PourneNe 

19 

408 

It AN Depends On Your Viewpoint 

Moore 

20 

412 

Database Management with Ashton-Tate*s 
dBASE If 

Abbott 


FOR SALE: AIM-65 microcomputer with 4 K RAM. BASrC 
and assembler in ROM. power supply (24 V, + 12 V. - 12 V. 
+ 5 VJ. and audio tape player for mass Storage. All mounted »n 
standard briefcase. $500 or best offer. Also. 8086 processor 
chip. $45, May trade for Apple gear. D J. Lip, 404 South Praine 
Apt 8. Champaign, IL 61820. [217] 351-0947, 


FOR SALE: SOL-20 computer with burned-out power sup 
ply. Worked perfectly for four years until capacitor brew. 5 280 
or best offer Jeff Rotoff. 7503 Myers Court 07, Champaign, EL 
61870, [Z17J 359-B010 


FOR SALE: North Star floating-point board. Working, one 
year otd, but has seen IrtiEe use. Best offer over $750.74 K Mor 
row Memory Master One year old. reliable, Best offer over 
$300. Ray Robinson. FOB 30457. Atlanta. GA 30337. (404[ 
872-3850 


MAGAZINES WANTED: .interface Age December 1975 
January 1976-March 1976, September 3976, December 3976, 
March 1977, and Apnl 3 977. BYTE: February 1977. Any condi¬ 
tion. Wifi pay top dollar for good conditron. For Sale: BYTE: Juiy 
1976 and August 1976; Dr Docb s: Aprli 1977, January 1978. 
and May 1978; S2 each Andy Beck, FOB 571, Jackson, NJ 
OSS 2 7, (201 j 370-9809 days, 370-9568 evenings. 


FOR SALE: Centronics 101A dot matrix printer. 165 cps, 
$250. IBM Seleoric with RSr232 built in. $599. Perkin-Elmer 
keyboard, letter quality 3 5-mch carnage. 40 cps computer 
pnnterftenninal with FS-232 built in [cost over $5000 new|; 
$750. Air m perfect condition. Lee Wainwnght. 535 Marn SL, 
Bethlehem, PA 180IB 


FREE: Free fixes available for ramware A PL-SO Version 3.0 
System, if you are using this system and would like to receive 
bug fixes for ''RESHAPE" 1 and "jUPDATE", send a SASE APL, 
POB 55, Ardsley, NY 10522. 


ATARI MILITARY USERS: Military members who use 
Atarr 400 or 800 computers and are stationed overseas, let's get 
together and form a users group 5p/4 BUI Karoly, 717th MP 
CO, do HHC 1 st Bde. AFO New York, NY 09702 (ifyou're sta¬ 
tioned at an AFO. drop the New York, NY for faster mail ser¬ 
vice]. 


April BOMB Fooled Us 

First place in the April BOMB 
results goes to Robert G. Cooper 
Jr., Paul Thain Marston, John Dur- 
rett, and Theron StimmeJ for their 
presentation of "A Human-Factors 
Case Study Based on the IBM Per¬ 
sonal Computer." Our congratula¬ 
tions to these authors who will 
share the S100 prize. Second place, 
and an award of 550. goes to 
Philip Schrodt for his humorous 
parody "The Generic Word Pro¬ 
cessor, A Word-Processing System 
for All Your Needs." We guess the 
joke is on us. Third place was cap¬ 
tured by John Durrett and Judi 
Trezona for "How to Use Color 
Displays Effectively, A Look at the 
Elements of Color Vision and Their 
Implications for Programmers." 
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Reader Service 


Inquiry No, 


Page No, 


Inquiry No, 


Page No, 


Inquiry No. 


Page No. 


Inquiry No, 


Page No, 


1 47th STREET PHOTO 293 

2 800 SOFTWARE 70 

3 A.S.T.RESEARCH 91 

4 AB COMPUTERS 473 

5 ABM PRODUCTS 424 

6 ACTION COMPUTER 129 

7 ADD MASTER CORP. 478 

a ADV.COM P.PROD. 496, 497 
9 ADV.MICRO DIGITAL CORP. 77 
10 ADV.SYS.COMCEPTS 478 

452 ADVENT PRODUCTS 114 

453 ADVENT PRODUCTS 114 

12 AEGIS SYSTEMS 170 

444 AFTERTHOUGHT ENG 256 

* ALF PRODUCTS, INC. 134 
291 ALIEN GROUP 177 

13 ALPHA BYTE COMP.PROD. 38 f 39 

14 A LPHA BYTE COM P. PROD 311 
17 ALPHA SOFTWARE 125 

19 ALSPA COMP.SYS. 191 

20 ALTOS COMP SYS. 232, 233 

21 AMDEK CORP. Ill 

22 AMER.SMALL BUSN.COMP 227 

23 AMER.SQUARE COMP 148, 149 

24 ANDERSON JACOBSON 395 

25 ANSWER CORP. 126 
246 ANTEX DATA SYS. 242 

26 APPARAT INC 325 

27 APPLE COMPUTER INC 248, 249 

28 APPLEWAREJNC. 474 

29 APPLIED ANALYTICS 361 

30 APSTEK INC 468 

449 ARCHILL OFFICE MACH 2B8 

31 ARCHIVE 253 

32 ARTIFICIAL I NT'L. RESRCH 466 

33 ASAP COMP.PROD.INC. 15 
221 ASAP COMP.PROD.INC. 349 

35 ASC ASSOCIATES 466 
446 ASC COMP, SYS. 288 

36 ASHTON TATE 94, 95 
4 ASPEN SFTW.CO. 42 

37 ATARI 140, 225 

38 ATLANTIC CABINET CORP. 468 
■ AUDIO LIGHT INC. 36 

40 AVOCET31D 

41 B&B ELECTR. 470 

42 BAUSCH & LOMB INSTR.SYS. 231 

43 BAUSCH a LOMB INSTR.SYS 231 

44 BAY TECHNICAL ASSOC. 366 

45 B8I MAIL ORDER 482 

46 BEECH ENTERPRISES 474 
4 BELLJOMN ENGR. 477 

47 BILLINGS 109 

48 BINARY CORP. 466 

49 BISON PRODUCTS 187 

50 BISON PRODUCTS 187 

51 BISON PRODUCTS 187 

52 BISON PRODUCTS 187 

53 BISON PRODUCTS 187 
458 ©IT 3 319 

54 0LAT RESRCH & DEVELP. 415 

55 BMC INTL 79 

56 BOTTOM LINE, THE 168 

57 BOTTOM UNE.THE 482 

58 BOWER STEWART 470 

60 BUSINESS SOLUTIONS 395 

61 BYTE BOOKS 255 
427 BYTE BOOKS 270 

62 BYTE BOOKS 279 

63 BYTE BOOKS 305 

65 BYTE BOOKS 391 

’ BYTE BACK ISSUES 254 
4 BYTE SUBSCRIBER 433 

66 BYTEK COMP. SYS. 395 

67 BYTEWRITER 26S 

68 CALIF DATA CORP 472 

* CALIF. DIGITAL 494, 495 

69 CDR SYSTEMS 470 

70 C ENT EN NIA L SOFTWA R E 328 

71 CENTRONICS 87 

72 CHAPIN ASSOCIATES 472 

73 CHECK-MATE 470, 476 

74 CHECKS-TO'GO 163 

75 CHIPS a DALE 472 

76 CHRISLIN INDUSTRIES 333 

77 CHRISLIN INDUSTRIES 365 

78 CHROMANETICS CORP. 411 

79 COLONIAL DATA SERV. 40 

80 COLONIAL DATA SERV. 103 

81 COMMODORE BU5N.MACH 135 

82 COMM UN ICAL, INC. 100 

83 COMMUNICATION CABLE 476 

84 COMMUNICATIONS ELECTR 508 


86 CO M PON E NTS EX PRESS 428 

87 CO MPUC RANGE 468 

88 COMPULINK CORP, 128 

* COMPUPRO/GODBOUT 136, 137, 291 

89 COMPUSERVE 127 

93 COMPUTER AGE 453 

90 COMPUTER CHANNEL 300 

91 COMPUTER EXCHANGE 282, 2B3 

92 COMPUTER FURN.& ACCSS. 146 

94 COMPUTER IDEAS CORP. 480 

95 COMPUTER IN NOVATIONS 429 

96 COMPUTER MAIL ORDER 346,347 
448 COMPUTER MAIL ORDER 288 

97 COMPUTER PLUS 470 

98 COMPUTER RESOURCES 431 

99 COM PUTE R SHO PPER 414 
416 COMPUTER SHOPPER 474 

101 COMPUTER SPCLTIES. 156, 157 

* CO M PUTE R STO P, T H E 301 

103 COMPUTER TOOLBOX,INC, 472 

104 COMPUTER TOOLBOXJNC. 478 
■ COMPUTER WRHSE 155 

105 COMPUTERS WHOLESALE 258 

106 COMPUTERTIME INC. 474 

107 COMPUTERWORLD INT L. 221 

108 COMPUVIEW PROD.INC. 74, 75 

109 CONCORD COMP PROD 118 

110 CONCURRENT CORP. 405 

111 CONSUMER COMP. 131 

112 CONSUMER COMP 465 

113 CONTEXT MANGMNT.SYS, 20 

114 CONTEXT MANGMNT SYS, 21 

115 COPROCESSORS INC, 345 

116 COSMIC COM P.UNLTD. 466 

117 COVER CRAFT 421 

118 CPU SHOP, THE 471 

120 CROMEMCO Cll, 1 

121 CROMEMCO 2 

122 CUSTOM COMP SYS, 212, 213 
4 CYBERNETICS INC 299 

123 DATA ACCESS CORP 251 

* DATA SOURCE SYS.CQRP. 437 

124 DATA-ED 122 

125 DATA-RX INC. 436 

126 DATAF ACE 44 

128 DATASOUTH COMP.CORP. 101 

129 DATASOUTH COMP.CORP 246 
440 DAY STAR TECHNOLOGY 145 

130 DAY STAR T EC H N OLOG Y 247 

131 DEALIN- ELECTR. 474 

132 DELTA PRODUCTS 18 

133 D EVE LO P M E NT SYS, CO. 482 

134 DIGICOMP RESRCH CORP 262 

135 DIGITAL MARKETING 6 

136 DIGITAL MICROSYSTEMS 93 

137 DIGITAL RESEARCH 48, 49 

4 DIGITAL RESRCH COMP. 498, 499 
208 DIGITAL WORD SYS 482 

139 DOKAY COMP.PROD.INC. 479 

140 DOWNTOWN BOOK BAZAAR 474 

141 DRAKE, R.L. CO. 366 

142 DREAM ELECTRONICS 468 

143 DUAL SYS CONTROL COR P 205 

119 dy 4 SYSTEM 263 

144 DYMARC IND. 368 

145 DYSAN CORP. 296, 297 

146 EARTH SCIENCE ASSOC. 480 

147 ECONOMY PERIPHERALS 474 

148 ECOSOFT 427 

149 EDUCATIONAL MICROCOMP. 429 

150 ELECTROLABS 464 

151 ELECTRONIC SPCLISTS 435 

152 E LECTR ON IC SYS. F U R N 202 

153 ELLIS COMPUTING 403 

154 EMERGING TECH.CONSLT. 134 

155 EMPIRICAL RESRCH GRP. 124 

156 ENVIROMENTAL CTRL SYS. 463 

157 EPIC COMP.CORP, 139 

158 EPIC COMP.CORP. 414 

159 EPSON AMERICA 374, 375 

160 ESSEX PUBLISHING 348 

161 EXPOTEK 82 

162 F.T.G. DATA S E RV. 480 

163 FIRST SYSTEMS 327 

164 FOR ETH OU G HT P RO DU CTS 405 
4 FOURTH DIMENSION 143 

165 FRANKUN COMP.CORP. 184, 185 

166 FREDERICK COMP.PROD, 104 

167 FUJITA,RICHARD a ASSOC 482 
163 G & G ENGINEERING 133 

169 G-H CO M PUTER SY S. 470 

171 GENERAL SOFTWARE INC. 464 

172 G NT A UTO M ATIC IN C 326 


173 H&E COMPUTRONICS 323 
85 HAVA COMPUTER 401 

174 HAYES MICROCOMP.PROD. 20 

175 HAYES MICROCOMP.PROD, 241 

176 HEATH COMPANY 97 

177 HEWLETT PACKARD 47 

178 HEWLETT-PACKARD 264, 265 

179 I.B.C, 33 

180 IBM 84, S5 

181 ILLINOIS COMP.PROD, 468 

182 IMPERIAL MICRO SPLY 460 

4 INDEPENDENT BUS.SYS.INC. 83 

185 INNOVATIVE SFTW.APPL. 172 

186 INNOVATIVE SFTW, 259 

167 UNIT LI NST.OF APPLD TECH 162 

188 INTLINST.OF APPLD.TECH 162 

189 INT L MICRO SYS, 182 

190 INTEGRAL DATA SYS. 121 

191 INTEGRAND 302 

192 INTERACTIVE MICROWRE. 399 

193 INTERACTIVE STRUCT. 45 

194 INTERFACE INC. 306 

195 I N T E RT E C DATA SYS. 73 
4 IN TEX SYSTEMS 67 

196 IPEX INTL. 472 

197 ISE 260, 261 

198 ITHACA INTERSYSTEMS 8 

199 ITH AC A IN T E RSYSTEM S 9 

200 J.C.SYSTEMS 206 

201 J.FISKE SFTW.SYS. 406 

202 JADE COMP PROD. 483 

203 JADE COMP.PROD. 484, 485 

204 JAMECO ELECTR. 500, 501 

205 J D R MIC RO □ EV ICES 4B8, 489 

206 JDR MICRODEVICES 490. 491 

207 JIMSGQT. INC. 399 

209 KADAK PRODUCTS 285 

210 K1AI SYSTEMS 226 

211 KRAMER SYS INTL 376 

212 KROWN COMPUTING 480 

213 LABORATORY COMP.SYS. 466 

214 LABORATORY MICROSYS. 474 

215 LAXEN a HARRIS INC. 466 

216 LEADING EDGE PROD CNI 

217 LEHMANN & ASSOC. 482 

218 L E O E L ECTRO N ICS 482 

219 LNW RESEARCH 189 

220 LOGICAL DEVICES 439 

334 LOMAS DATA PRODUCTS 171 

222 LYBEN COMP SYS. 468 

223 LYBEN COMP.SYS, 472 

224 LYBEN COMP SYS, 472 

225 LYBEN COM P S YS, 476 

226 LYBEN COMP.SYS. 482 

227 MACROTECH INT’L. 16 

228 MACROTRONICS 480 

229 MAGI 478 

230 MAGNOLIA MICROSYS. 476 

231 MARK OF THE UNICORN 235 

4 MARTIN MARIETTA CORP 398 

232 MARYMAC INDUSTRIES 80 

233 M A ST EP CO M P UT IN G IN C. 46 

234 MAXTEK397 

235 MBI 105 

4 MBP SFTF.&SYS.TECH. 307 

236 MCGRAW-HILL BOOK CO. 272 

‘ MCGRAW-HILL BOOK CO. 267 
4 MCMILLAN BOOK CLUBS 321 

237 MCP COMPUTER PROD. 468 

238 MEDIA DISTRIBUTING 269 
* MEDIAMIX 280 

239 MEMOREX MEDIA PROD. 151 

240 MEMORY MERCHANT 161 

241 MEMOTECH 179 

242 MFJ ENTERPRISES INC 154 

243 MICRO AGE COMP,STORE 123 

244 MICRO BUSINESS WORLD 219 

245 MICROCOM 358, 359 

434 MICROCOMP BUSN.INTL. 322 
454 MICROCOM PUTER D 1ST. 476 
’ MICRO EXPRESS CO. 294 

248 MICRO FLASH 480 

249 MICRO FOCUS 189 
423 MICRO LOGIC 482 

250 MICRO MAGAZINE 324 

251 MICRO MANAGEMENT SYS 286 

252 MICRO MANAGEMENT SYS. 430 
4 MICRO MFG SYS. 195 

253 MICRO MINT 353 

254 MICRO PRINTER MRKTG 1ST 

255 MICRO PRO INTL, 217 

256 MICRO SCI 289 

4 MICRO SYS.INC. 357 


To get further information on the products advertising in BYTE, fill out the reader service card with 
your name and address. Then circle the appropriate numbers for the advertisers you select from the 
list. Add an I B-cent stamp to the card, then drop it in the mail. Not only do you gain information, but 
our advertisers are encouraged to use the marketplace provided by BYTE, This heJps us bring you a big¬ 
ger BYTE. The index is provided as an additional service by the publisher, who assumes no liability for 
errors or omissions. * Correspond directly with company. 


257 MICRO WORKS. THE 401 

258 MIGRQGGMP.BU5N.IND. 35 
442 MICROCOMPTECH.INC. 243 

259 MICRODYNAMICS 470 
4 MICROHOUSE 12„ 13 

260 MICROMAIL 116 

261 MICROSOFT 271 

262 MICROSOFT (CPD) 153 

263 MICROSOFT (CPDj 69 

264 M1CROSTUFJNC. 159 

265 MIC ROTEC H EX PO RTS 308 

266 MIKOS 160 

267 MILLER MICROCOMP SERV. 144 

268 MINI COMP.SUPPLIERS 436 

269 MINI MICRO MART 314 

270 MINI MICRO MART 467 

271 MORROW DESIGNS 11 

272 MORROW DESIGNS 209 

273 MOUNTAIN COMPUTER 19 

274 MOUNTAIN VIEW PRESS 275 

275 MTI SYSTEMS CORP. 274 
4 MULTI LIST INC. 319 

276 MULTITECH ELECTR,INC, 43 
428 MUSYS CORP 316 

415 NATIONAL TECH SALES 384 

277 NEBS 416 

278 NEC HOME ELECTR.USA 215 

279 NEEC0 341 

4 NETRONIC3 469 

280 NETWORK CONSULTING CORP 142 

281 NEW GENERATION SYS. 150 

282 NORTH STAR COMPUTERS 110 
4 OASIS SYSTEMS 214 

283 OLYMPIC SALES 132 

284 OMEGA SALES 335 
265 OMNITEC DATA 405 

286 ORANGE MICRO 130 

287 ORANGE MICRO 237 

288 ORYX SOFTWARE 150 

289 ORYX SOFTWARE 350 

4 OSBORNE COMPUTERS 29 

290 OSBORNE/MCGRAW-HILL 303 
- OWENS ASSOC. 22, 23 

292 PACIFIC EXGHGS 466, 470, 474. 
478,480 

297 PALOMAR COMP.EQUIP 466, 487 

298 PAN AMERICAN ELEC INC, 427 

299 PANASONIC 89 

127 PC 2 7S 

4 PERCOM DATA 7 f 207 

300 PERIPHERALS UNLTD, 173 

301 PERISOFT INC. 419 

302 PERSONAL COMP,SYS 192 

303 PERSONAL COMPUTER AGE 229 

304 PER SON AL S Y S.T ECH N. 363 

305 PHASE ONE SYS.INC. 331 

306 PHONE IJNC. 150 

307 PI-TECH 10 

308 PICKLES & TROUT 180 

’ POPULAR COMPUTING 257 
4 POTOMAC MICRO-MAGIC 435 

309 PRACTICAL PERIPH. 24, 25 

425 PRIORITY ONE 174 

426 PRIORITY ONE 175 

310 P RIO R ITY O N E 502, 503 

311 PRIORITY ONE 504, 505 

312 PRIORITY ONE 500, 507 
430 PRIORITY ONE 322 
432 PRIORITY ONE 390 

313 PROCESSOR INTERFACES INC. 472 

314 PROFESSIONAL DATA SYS. 267 
455 PROMPT-DOC 281 

316 PRGTECTO ENTERPR. 476 

317 PURCHASING AGENTJHE 26 

319 QUALITY SOFTWARE 351 

320 O U AS Aft DATA PROD. IN C. 115 

321 QUCES 195 

322 QUEST ELECTR 475 

323 QUMECORP. 41 

324 R. C. E LECTRO NICS 292 

325 RACET COMPUTES 404 

326 RADGQ397 

327 RADIO SHACK CIV 

328 RADIX TECHNOLOGIES 141 
4 RAINBOW COMP,INC. 206 

331 RANA SYSTEMS 30. 31 

332 ROE 344 

333 RED BARON COMP.PFlOD. 164, 166 

335 RENAISSANCE TECHN. 204 

336 ROCKWELL I NFL 295 

337 RUPERT NEVE INC. 113 

338 SC DIGITAL 266 
4 SrIOO INC 376 

339 S.P.C,TECH. INC, 198 

340 SAGE COMP, TECH. 167 

341 SATURN SYSTEMS INC. 288 

342 SCIENTIFIC ENG. 470 

343 SCION CORP 5 

■ SCOTTSDALE SYSTEMS 197 

344 SCR ELECTR, 472 

345 SEATTLE COMP PRODS 211 

346 SEATTLE COMP PRODS 313 
424 SEIKO-SHA CORP. 223 

347 SHAPE INC. 390 

348 SHARED SYS-TECHN. 222 

349 SIERRA DATA SCIENCES 37 
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Inquiry No, Page No. 


350 StGMATEK 468 

* SINCLAIR RESEARCH 199, 200, 201 

351 SKYLES ELECTRIC WORKS 476 

352 SLUDER 433 

353 SOFTECH CONSULTANTS 288 

354 SGFTWAVE 478 

355 SOFTWARE CONSLTG.SERV, 47B 

356 SOFTWARE DISTR. 377 

358 SOFTWARE HOUSEJHE 329 

359 SOFTWARE PROD.INTL. 117 

360 SOFTWARE SYS TECH. 2S8 

* SOLID STATE SALES 462 

361 SOUTHERN CQMP.SYS. 176 
422 SPECTRA MKT1NG 72 

362 STA N DAR D 5FTW, COR P. 152 

363 STATIC MEMORY SYS 309 
438 STRAWBERRY TREE 304 

364 STREET ELECTR CORP 234 


Inquiry No. Page No. 


365 STROBE 239 

* SUBARU OF AMERICA 371 

366 SU8LOGIC31B 

367 SUNNY INT L 463 

368 SUNTRONECS 478 

369 SURERSQFT 425 

370 SYSTEM SOLUTIONS 480 

371 SYSTEMS GROUP. THE 27 

372 SYSTEMS PLUS INC. 147 

373 TAB BOOKS 369 

375 TARBELL ELECTR. 434 

376 TECMAR INC 71 

377 TECMAR INC 337 

" TEKTRONIX INC, 273 

378 TELECON SYSTEMS 466 

379 TELETEK 99 

380 TELEVIOEO INC 106, 107 

381 TERAK315 


Inquiry No, Page No. 


3BZ TE R MINALS TE R Ri F 1C 278 
383 TEXAS COMP SYS. 245 
* TINNEY.RBTGRAPHICS 393 
304 TNW CORP. 120 
' TOPPERS 277 
385 TRANSNET CORP. 431 
306 TRAXX COMP.CORP. 119 
387 TRIANGLE MANAGEMENT 470 
368 TRISTAR DATA SYS. 196 

389 U.S. MICRO SALES 492 

390 U S MICRO SALES 493 

391 U.S. ROBOTICS 437 

392 UNISOURCE ELECTRINC 252 

395 VIDEX 17 

■ VISICORP INC. 193 

396 VISTA COMPUTER CO 81 
‘ VR DATA 343 

397 VYNET CORP 418 


Inquiry No. Page No. 


390 WALLACE MICRO MART 401 

399 WARN ELECTRONICS 468 

400 WASHINGTON COMP.SERV. 401 

401 WEST STAR MICRO 194 

402 WESTWARE 32 

■ WHITESMITHS LTD 240 

403 WILD HARE COMP.SYS. 317 

404 WINCHENDON GRP ,THE 476 

405 WINTEK CORP. 476 

406 WINTERHALTER 8 ASSOC, 399 

407 WRITE WRITER,THE 367 

408 XAVAX CORP. 397 

409 ZOBEX 203 


''Correspond directly with company. 


National Advertising Sales Representatives: 


NortHeait (617) 444-3946 
ME, NH, VT, MA, CT, RI, DE, MD, 
VA, WV, OK, TX, Upstate NY, 
Eastern Canada 

Hajar Associates 
280 Hillside Ave. 

Needham Heights, MA 02194 

Mid Atlantic [201] 741-7744 

NY, NYC, NJ, PA 

Hajar Associates 
321 Broad St. 

Red Bank, NJ 07701 


Southeast (305) 628-5525 

NC, sc GA, FL, AL, MS, TN, KY, LA 

Hajar Associates 
Diplomat Bldg. 

5400 Diplomat Circle 
Suite 272 

Orlando, FL 32810 

Midwest (312) 966-0160 

MN, Wf, Ml, IA, IL, IN, OH, 

MO, NE, KS, ND, SD, AR 

Hajar Associates 
5225 Old Orchard Rd. 

Suite 50 

Skokie, IL 60076 


Northwest (415) 964-0706 

AK, HI, WA, OR, ID, MT, WY, 
Northern California, Nevada Except 
Las Vegas, Western Canada 

Hajar Associates 
1000 El well Ct, 

Suite 124 

Palo Alto, CA 94303 

Southwest (714) 540-3554 

UT r CO, AZ, NM r Las Vegas, 
Southern California 

Hajar Associates 
3303 Harbor Blvd. 

Suite H-4A 

Costa Mesa, CA 92626 


European Advertising Sales Representatives: 


Mr. Simon Smith 

Mr. Fritz Krusebecker 

Mr. Elio Gonzaga 

McGraw-Hill Publishing Co. 

McGraw-Hill Publishing Co. 

McGraw-Hill Publishing Co. 

34 Dover St. 

Liebigstrasse 27C 

Via Bracchinr 1 

London W1X 3RA 

D-6000 Frankfurt/Main 1 

20123 Milan, Italy 

England 1-493-145 T 

West Germany 

72-01-81 

88-90-61 7 

Mr. Andrew Karnlg 


Mrs. Gurlt Gepner 

Andrew Karnig & Associates 

Mr. Michael Sales 

McGraw-Hill Publishing Co. 

Kungsholmsgatan 10 

McGraw-Hill Publishing Co. 

115 Yosephtal St. 

112 27 Stockholm, Sweden 

17 rue Georges Bizet 

Bat Yam, Israel 

08/51-68-70 

F 75116 Paris 

France 

866-561 

Mr. Hans Csokor 

Pubiimedia 

Reisnerstrasse 61 

A-1037 Vienna, Austria 

720-33*42 
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THE PRO WRITER COMETH. 


(And It Cometh On Like CanghustersJ 



Evolution. 

Its inevitable. An eternal 
verity. 

just when you think you’ve 
got it knocked, and you 1 re 
resting on your laurels, some¬ 
body comes along and makes 
a dinosaur out of you. 

Witness what happened to 
the Centronics printer when 
the Epson MX-80 came along 
in 1981. 

And now, witness what s 
happening to the MX-8Q as 
the ProWriter cometh to be 
the foremost printer of the 
decade. 

SPEED 

MX-80:80 cps, for 46 full lines 
per minute throughput. 
PROWRITER; 120 cps. for 
63 full lines per minute 
throughput. 

GRAPHICS 
MX-80: Block graphics 
standard, fine For things like 
bar graphs. 

PROWRITER: High-resolu¬ 
tion graphics features, fine 
for bar graphs, smooth curves, 
thin lines, intricate details, etc. 
PRINTING 

MX-80: Dot matrix business 
quality. 

PRO WRITER- Dot matrix 
correspondence quality, with 
incremental printing capability 
standard, 

FEED 

MX-80: Tractor feed standard; 
optional friction-feed kit for 
about $75 extra. 

PROWRITER: Both tractor 
and friction feed standard. 
INTERFACE 
MX-80: Parallel interface 
standard; optional serial 
interface for about $75 extra, 
PROWRITER: Parallel and 
serial interface standard. 
PRICE 
Heh, heh. 

Distributed Exclusively by Leading 
Edge Products, Inc. 225 Turnpike 
Street. Canton, Massachusetts 
02021. Call- tolhfree J-800-342-6833: 
or in Massachusetts call collect 
(6171 828-8150. Telex 951-624. 

LEADING 

EDGE. 

Circle 216 on inquiry card. 









Radio Shack’s TRS-80 is 
Your Best Choice in a 



mmm 


First Computer 


T V- 

Why? Because you can start with 
our $999 Model III and .easily—and 
economically—expand into a 
powerful, professional system! 


Add Up to 4 Double-Density 
Disk Drives—2 Internally 

Go from 16K to 48K Memory 
Add RS-232-0 Interface 

Or Get It All with Our 5 2495 
Model III Desktop Computer 


A Radio Shack Model III is a 

versatile, sell-contained computer 
that can grow with you. Whether 
you’re a beginner or a pro, there’s one 
that fits your budget and intended 
use. And features you’d expect to pay 
extra for are standard on Model III. 

The built-in ‘'extras”. Our *999 
system includes: a 65-key keyboard 
with 12-key data pad, a 12" 
high-resolution monitor, and a parallel 
printer interface. 

You get much more, including 16K 
memory, powerful Model III BASIC 
language, 500 and 1500 baud 
cassette operation, 16linesof64or32 
upper and lower case characters, 
repeating keys, special graphics 
characters, program editor and real 
time clock. 

Model III is ready for a wide range of 
professional and personal uses. 
Choose from our large library of 
user-proven programs or develop 
you r own applications in easy-to-leam 
BASIC. Just add a cassette recorder 
to store and run programs 

and data. Cat. No. 26-1062. S 999 


Choose our professional Model III 
Desktop Computer for more sophis¬ 
ticated applications. You get the 
same basic features as the smaller 
model, but with 48K internal memory, 
two built-in double-density mini disk 
drives for 368K of program and data 
storage and a built-in RS-232 Serial 
Interface to communicate with other 
computers using an optional tele¬ 
phone coupler, like our new Modem II 
(right). Our powerful disk operating 
system (TRSDOS) is included along 
with an expanded Disk BASIC 
language. And we have optional pro¬ 
gramming languages to meet spe¬ 
cific needs—choose from COBOL, 
Assembler, Compiler BASIC and 
FORTRAN. And of course the small¬ 
est Model III can be upgraded to this 
top of the Model III line. 

Cat. No. 26-1066. *2495 

Get a “hands-on” demonstration 
of the TRS-80 Model III today at more 
than 240 Radio Shack Computer 
Centers and 6200 Radio Shack 
stores and participating dealers na¬ 
tionwide. Ask about our service and 
leasing plans, too. 


NEW! Direct-Connect 
Modem II Automatically 
Dials and Answers Phone 



Connects Directly to Phone Line 
And Any RS-232-Equipped TRS-80 


Now your TRS-80 can access and 
transfer data by telephone. Program 
the Modem II to dial and answer, re¬ 
ceive and transmit, even hang-up. 
300 baud. FCC registered. 

Cat, No. 26-1173. s 249 


Send me a free TRS-80 catalog, j 

Mall To: Radio Shack 
Dept. &3-A-28 
1300 One Tandy Center 
Fort Worth, TX 76102 

NAME_ _ _ J 

COMPANY______ | 



[o fyo II IVO, 

The biggest name in little computers' 1 

A DIVISION OF TANDY CORPORATION 


ADDRESS. 

CITY_ 

STATE_ 


Retail prices may vary at 
Individual stores and dealers. 


Circle 327 on Inquiry card. 






















